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'seven . . . eight, lay them straight' 


'Procebrin' IPan-Vitamins, Pediatric, Lilly) combines eight 
vitamins in a concentrated solution to help Johnny's bones 
grow straight, his body strong. 

The fat-soluble vitamins A and D in 'Procebrin' are dis- 
persed in a solution which assures absorption even when 
fat digestion is impaired. Uniform utilization, independent 
of the digestive process, adds greater efficiency to a 
plentiful formula. 

Dropped on the tongue, the dose of 'Procebrin' has a 
pleasing taste. When diluted in milk or orange juice, it 
is quickly dispersed and is not easily detected. 


Each 0.3 cc. of ’Procebrin' contains: Vitamin A, 3,000 units; Vitamin D, 
800 units; Vitamin Bj, 1 mg.; Vitamin B*, 0.5 mg.; Nicotinamide, 8 mg.; 
Pantothenic Acid (as Sodium Pantothenate), 1.5 mg.; Vitamin B6 Hydro- 
chloride, 0.5 mg.; and Ascorbic Acid, 60 mg. 


prescribe 

PROCEBRIN 

in 15-cc. packages 


ELI LILLY AND COMPANY • INDIANAPOLIS 6, INDIANA, U.S.A. 


Vot. S3, No. 3. September. 1919. The Journal of rnlmtncs i« inibUclird monthly bv the C. V. 
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but Not Sanitary 


./VtTRACTED by a reference to "The 
Mead Johnson Collection of Ancient Nurs- 
ing Bottles," a medical friend sent in to us 
as a loan the interesting pewter nipple shown 
above. The nipple had been given to the 
physician by an elderly patient who had 
used it as a child in the 1840's. It had also 
been used by her mother, her grandmother, 
and other members of her family. 

In the eighteenth century, feeding bottles 
too, were made of pewter, which is an alloy 
of about 80 per cent tin, with copper and 
lead or antimony. In the wealthier homes, 
feeding bottles and nipples were made of a 
special kind of pewter called Britannia 
metal, which contained tin, antimony and 
copper, and sometimes zinc. It was more 
eavilv fashioned on the lathe and could be 
nickel-plated or silver-plated. Those were 


the days before bacteriology, and when one 
examines the long, narrow, inaccessible 
channel in this pewter nipple through which 
the infant sucked his feeding, and sees that 
the channel could not possibly be kept clean, 
one wonders that the infant mortality rate of 
those presanitation days was not even higher. 

Nowadays, babies’ bottles and nipples are 
easily cleansed and sterilized. Certified cow's 
milk contains a permitted maximum of only 
10,000 bacteria per cubic centimeter. Dextri- 
Mahosc,* the carbohydrate of choice of so 
many physicians, is practically sterile Rigid 
control methods at the dairy and in the 
Mead Johnson Manufacturing Department, 
and care in the home combine to give modern 
babies sanitary protection not enjoyed by 
those babies that were fed through pewter 
nipples of sainted memory. 


• Sf 'j to reflect that it was through the efforts of 

phisicians ib.it safe, pure milk and sanitary dairy control came to be 
standardised and practised, and that Dcxtri-Mahosc* came into exist- 
tine in response to the widespread demand of phjsicians for a car- 
hohjdratc linn would pise superior results in infant feeding. 


■ . 
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to baby’s needs. The Davol Nurser (equipped with the famous "Anti Colic" Nipple) has a grand 
new feature— Control Vent Just a simple turn of the regulator collar and the floti of the formula 
can be speeded up or slotted down in keeping with the baby’s immediate requirements The last ounce 
glides down as easily as the first Easy feeding to the last drop 

The Davol Nurser is superior for a quartette of unbeatable reasons. 


k „ The "Anti Colic" Nipple, constructed like the maternal nipple, encourages 
p Q~k> natural sucking 

/ / The slimmer, streamlined bottle is easier to hold, quicker to clean 

The regulator collar controls the flow of formula and also holds the nipple firm 


The rubber seal keeps the nipple and formula sterile ,0^ 'tiuxtT. 


WITH OUR COMPLIMENTS! An absorbing nev. treatise, 
The Development of the Infant Mouth from Embr>o 
through First Year’ Mail the coupon, please 


Davol Robber Company 

Department JP9-9, Providence 2, Rhode Island 

Name 

Address 

City 


State 
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The rnpidity with which egglcss rennet-custards 

arc digested — so easily made from uncooked milk 

with "Junket" Brand Rennet Powder or Tablets -especially 

recommends them in the infectious and febrile diseases which 

so often plague the young. When intestinal secretions 

are insufficient and digestive capacity and appetite impaired, 

light, easily digested and attractive foods arc particularly 

welcomed. You will bo pleased with the manner in which 

nutritious rennet-custards, quickly prepared in n wide range 

of colors and flavors, help to combat the “vicious circle" 

c! P.-gging appetite and lowered resistance mthc debilitated child. 



C!. r Hr men's Ln1 v, 'n , c**y, Inc. 

UTTU r.\U.*, N Y. 
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WITH VITAMIN A in (Sesame) Oil 

NOW Also Milk Dispersible 

Contains 50,000 U S P units of \itamin 
A (from fish h\er oil) and 10,000 U S P. 
units of crystalline wtamm D 2 (calciferol) 
per gram, 1250 U S P units of utamin 
A and 250 U. S P units of utamin D-. 
per drop 

Same as Dnsdol in Props lene 

Gijcol 

SUPPLIED in bottles of 10 cc and 50 cc 

Canoscand Drisdol trademarks reg U S & Canada 




Less fermentation 
in infant feeding 



LIQUID 


Cartose contains a mixture of 
carbohydrates: 

dextrose, available for immediate 
absorption; 

maltose, which is first split to 
dextrose; 

dextrin, which is converted to 
maltose and then to dextrose. 

The result is a steady supply of 
carbohydrate for “spaced" ab- 
sorption and a low rate of fer- 


mentation, with less likelihood 
of colic or diarrhea. 

Cartose is produced under ex- 
acting conditions of cleanliness; 
the manufacturing process itself 
is sterilizing. 

Compatible— easy to use: goes 
into solution almost instantly in 
milk or water— cold or warm— 
with no gummy particles. 5fa- 
ble and usable in all climdtes. ' 



To build sound 1> || | S D 0 L 

boUCS and ieeih Crystalline Vitamin D, (calciferol) 


During the critical years when 
strong bones and teeth arc being 
formed. Drisdol in Props lenc 
GK co! affords an easy, economi- 
cal wav to assure an adequate 
intake of vitamin D. Disperses 
f t adils in milk and other liquids, 
t -an he administered also in solid 
foods. Is odorless ... tasteless . .. 

Its jssiallcr genic. Average dosefor 


infants is only 2 drops in ihednilv 
ration of milk. Tor older children 
4 to 6 drops and for pregnant 
and lactating women 5 to 10 
drops daily are recommended. 

Drisdol in Props lenc Glscol 
is supplied in bottles of 5 cc„ 
10 cc. anel 50 cc. with dropper 
delis cring 250 U.S.P. vitamin D 
units per drop. 


v. ,-r- fjJ, rtf {■,$ 
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You provide sound therapy when you 
prescribe Sulfonamide Dulcet Tablets — 
ond you obviate medicine-time tantrums. 
For Dulcet Tablets, with the full anti- 
bacterial power of equal weights of un- 
flavored sulfonamides, have the good 
taste and appearance of candy mints. 
They neither look nor taste like medicine. 
Administering a Dulcet Tablet is only as 
difficult as giving a child a piece of candy. 

An outstanding example of sulfona- 
mides in this agreeable form is the 
DUOZINE Dulcet Tablet — a combination 
of sulfadiazine (0.1 5 Gm.) and sulfamera- 



zine (0.15 Gm.). DUOZINE offers a new 
principle of safety in sulfonamide therapy: 
while its effectiveness is equal to 0.3 Gm. 
of either drug, the danger of crystalluria 
is no greater than if 0.15 Gm. of either 
drug were taken alone. 

Try this effective method of administer- 
ing sulfonamides on your next patient. 
DUOZINE Dulcet Tablets and the entire 
Sulfonamide Dulcet line listed below 
ore available at prescription pharmacies 
everywhere. For descriptive literature on 
these tasty medicated sugar tablets, write 
to Abbott Laboratories, North Chicago, III. 


Specify 

Abbott’s Sulfadiazine-Sulfamnrazine Combination 

DUOZINE 

TRADE HARK 

Dulcet Tablets 

(Snlfadanns 0.15 Gm. and Su'faneraime 0.15 Gn. Comb ned, Abbott) 

*MECICATED SUGAR TABLETS. ABBOTT 

DUOZINE* Dulcet Tablets (Sulfadiazine 0.15 
Gm. and Sulfamerazine 0.15 Gm. Combined, 
Abbott) • TRIAZOLINE^ Dulcet Tablets (Com- 
pound Sulfadiazine 0.1 Gm., Sulfamerazine 
0.1 Gm., and Sulfathiazole 0.1 Gm., Abbott) • 
DIAZOLINE® Dulcet Tablets (Compound Sulfa- 
diazine 0.15 Gm., and Sulfathiazole 0.1 5 Gm., 
Abbott) • SULFADIAZINE* Dulcet Tablets, 
0.15 Gm. and 0.3 Gm. • SULFAMERAZINE* 
Dulcet Tablets, 0.3 Gm. • SULFATHIAZOLE 
Dulcet Tablets, 0.3 Gm. 
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SIMI1TAC 

so similar io human breast 
milk that there is no closer 

equivalent 

1. THEREFORE, Less labor for baby— Easier 
to digest— zero curd tension. 



itvniz .win rttmtc ueswoftts 


2. ALSO, Less'labor for mother— Simpler to 
prepare— She just floats Similac on previous- 
ly boiled water, as proscribed, and mixes. 

3. AND, Less labor for doctor— Easy to pre- 
scribe—! measure Similac to 2 oz. water. 



r ; tt 




Page 7 



iases joad Capacity by 


3 3j03f?m©iQ (tosTO uwamrow aw 


The "American 

All-Purpose JUNIOR AUTOCLAVE 


(MODEL 8816) 


• Full) automatic and self compensating 
for all tjpes of load" 

• Requires no valuable floor space. Ma) 
be placed on an) flat surface and oper- 
ated from convenient electrical outlet. 

• This allpurpose unit with 8"x8'xl6' 
chamber w ill sterilize instruments, dress- 
ings, rubber gloves, solutions, antibi- 
otics and all allied loads 

• The unit is autoinaticallj “burn out- 
proof* and operates b) one control 
lever which governs the complete func 
tional cjcle 



Presents a radical departure in autocla\e design that 
meets every requirement wherever a single, pressure 
steam sterilizer of small size is indicated. Duplicates 
in every respect the efficient, precision performance 
oLstandard size “American” Surgical Supply Steri- 
lizers widely used *in hospitals. 



Diagrammatic comparison of Model 
8816 and 8*xl6* cylindrical type. 
Note accommodation of 2 instrument 
travs instead of one. 


SPACIOUS, DOUBLE CABI 
NET MODEL DB 16 is ideally 
constructed to accommodate 
MODEL 8816, thus combining 
the essentials of a practical 
Surgical Suppl) for the private 
office. 


Brings Hospital Sterilizing 
Efficiency to the 

PROFESSIONAL OFFICE 
LABORATORY • CLINIC 



WRITE TODAY for complete information 

AMERICAN STERfLIZER COMPANY 

Erie, Pennsylvania 
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Kanana Banana Flakes 

Reg. U. S. Pat. Oft. 

not a powder 


Sun-ripened bananas picked 
and processed at their nutritional peak 


Useful in the control of diarrheas of in- 
fancy and celiac disease. For high calory 
and hypo-allergenic diets, Kanana Ba- 
nana Flakes provide an important food 
that is uniform and ready for instant use. 



l)f 5 x /2 f>c. tnn ronfmni 
*0 Jtx ituh site / tifianfii* 


Kanana Banana Flakes are made from 
the Canary variety of banana which is the 
reason why they have a high vitamin C 
content (36 mg per 100 gm) and a sugar 
content of 83 % . 

THEY COST LESS THAN RAW FRUIT 



SEND FOR FREE SAMPLE 


KANNENGIESSER & COMPANY 

70 NINTH AVENUE • NEW YORK II, N. Y. 


Distributed in Canada hy 
}. T. WAIT COMPANY. Umited, 760 St. Antoine Street, Montreal, Cana 


da 


;; r; 
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Dapta is stable, as confirmed by repeated assays. 
Therefore, you can be certain of the full vitamin intake 
prescribed when you specify Dapta for infants and 
children. 

Dapta is nonoily, assuring efficient utilization. It is 
pleasant-tasting, readily miscible with milk and other 
foods. 

Recommended dosage: Infants, 0.5 cc. daily; cliildren 
1 to 6, 1 cc. daily. 


VM/ef/i 


WYETH INCORPORATED • PHILADELPHIA 3, PA. 
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Two Hour Blood Levels' 
Additive Therapeutic Effect' 

Less Toxic’ 


DIAZINE 



MERAZINE 



f)T01LI?®S3iB@IL -A DELICIOUS LIQUID SUSPENSION OF MICRO 
CRYSTALLINE SULFADIAZINE AND SULFAMERAZINE-is far supe- 
rior to bulky tablet medication. Each 8 cc. (2 teaspoonfuls) is therapeutically 
equivalent to the standard half-gram (0.5 Gm.) sulfonamide tablet. Since each 
drug is present in micro crystalline form a desired total sulfonamide blood level is 
attained in 2 hours instead of the usual 6 hours. 

The therapeutic effects of sulfadiazine and sulfamerazine are additive— yet these 
two drugs arc independently soluble in body fluids. Hence, their simultaneous 
administration, on the basis of total sulfonamide content, constitutes the logical 
answer to the problem of crystalluria which frequently follow's the administration 
of full doses of cither drug alone. Furthermore, the serious toxic reactions occa- 
sionally associated with sulfathiazole, such as hematuria, are seldom encountered 
following the use of sulfadiazine or sulfamerazine. 

Supplied in hollies of 2, 4 and 16 fluid ounces. 

1. Rcir.hold, /. G., Phillips, F. ]. 6 Flippin, H. F.: Am. ]. Med. Sei., 210:141, 1945. 

2. Lehr, D, Slobod), L B , 6 Greenberg, IK. B.: /. Pediat., 29:215, 1946. 

5. Lehr, D.: Proe. Soc. Cxper. Biol. O Med., 64 '593, 1947. 





THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. 


Manufacturers of 



Pharmaceutical, 

Biological and 
Biochemical Products 
for the Medical Profession 


jpm 
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now 


the 2 safest sulfonamides 

combined 


in praicsfibSe 

fluid form 


“The value of sulfonamide mixtures in 
reducing crystalluria and renal 
complications is based on undisputed 
experimental evidence.” 1 
Eskadiamer is a combination of 
the tii'o safest sulfonamides 
now in general use — 
sulfamerazine and sulfadiazine. 


Children — and adults who balk 
. '"^1 bulky half-gram tablets — take 




Eskadiamer willingly because it tastes 
(good and is easy to swallow. Because 
Eskadiamer is so unusually palatable, 
j it is particularly useful when a 
^prolonged course of therapy (as in 
prophylaxis) is indicated. 


I. Lehr, D.: Sulfonamide Mi\tures, 

J. A.M.A. 139:39S (Feb. 5) 1949 


Eskadiamer 

the delicious fluid preparation of sulfamerazine and sulfadiazine 

Smith. Kline <£• French Laboratories, Philadelphia 

Each 5 cc. (one teaspoonful) contains 0.25 Gm. (J5.SC gr.) microcrvstalline sulfa- 
merazine and 0.25 Gm. (3.SG gr.) microcrystalline sulfadiazine — the dosage equiva- 
lent of the standard 0.5 Gm. (7.7 gr.) sulfonamide tablet. 
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infant anorexia rapidly disappears 





V j h 

V*./' 


Just five drops daily of White’s Multi- 
Beta Liquid stimulates the infant 
appetite; weight increase is favorably 
influenced and greater resistance to 
infection exhibited — the early infant’s 
vitamin B intake is at a safe range. 

Similarly in the adult. White’s Multi- 
Beta Liquid, in teaspoon dosage, helps 
replenish and maintain adequate vitamin 
B stores — corrects deficiency -induced 
anorexia, aids in patient recovery, 
improves special or restricted dietaries. 




1 j UlTI-BETA LIQUID 

L . L-_ L. .. . . multi-purpose B complex source 

wimr i. Mims vn >i:n:s i\r i>> _ 

' • 'fr.’.iMt:! McniifacZurrrSi \ \V.\KK 7, X. J. 


r.xcr.u.r.NT rnuscittiTioN ixcnnntnxT 
Palatable, non-alroliolio anil -table. \\ bite's 
Multi-Beta Liquid i- ideal)} -uited to 
pre-rriptinn u-e. Compatible nith «ueh ingre- 
dient- a-: (1) 'I incitin' Nnx Vomica. in equal 
part-. (2) Llixir Phennbarhital, 1 to 1 parts, 
(.1) \\ bite’s Mul-Iron Liquid, ] to 8 part*. 


r*-; ;• 1 * r t V'l’* 
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. *Citrus fruits— among the richest known sources of 
•" vitamin-C—also contain vitamins A, Z?j and P, readily 
assimilable natural fruit sugars, and other factors' 

, such as iron.'Calcium citrates and citric acid. 
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with the aid of citrus 
fruits and juices! 

Natural vitamin C— ingested in ample quantities daily — 
constitutes a significant contributory factor in the achievement 
of optimal nutrition 3 in infants and children. Among food 
sources of this essential vitamin, citrus fruits are almost 
unique in the remarkable richness of their ascorbic acid, 
plus natural fruit sugars 1 and other important nutrients.* 

Collagen formation (and concomitant tissue integrity ), 3 
mineral metaholism and calcium utilization are all 
beneficially influenced by a daily dietary adequacy of 
vitamin C, with consequent improvement in stamina, bodily 
vigor, and resistance to disease . 2 

Your recommendation that Florida citrus fruits and juices 
he included in liberal amounts in the daily regimen, 
will he well received by mothers and children alike — 
because of the eye-appealing, taste-tempting, refreshingly 
delicious form so outstandingly typical of the Florida-grown 
fruit— whether fresh, canned, concentrated or frozen. 

I I.OniDA CITRUS COMMISSION • LAKELAND, FLORIDA 

references: 1. McI-eMcr, J. S.: Nutrition and Diet, Saunders, 4th cd., 1944. 

2. Hov, M. S.: Ro<c’« Foundation of Nutrition, rr\ . by MacLeod & Tajlor, 
Macmillan, 4th cd., 1941. 3. Sherman, II. C.: Chemistry of Food and Nutrition, 
Macmdlan, 7th ed., 1910. 


rttom n A rum's s 

l TRCA sum CHIST . . S 



/ ' - '/v . 

r; - -uJ'-L' 

of hoolth 
ond «un»h 



Florida 

Oranges • Grapefruit • Tangerines 


> 
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Just as a great dam stores and releases water 
only as fast as the fertile lands below can uti- 
lize it, so does Alhydro':* adsorb antigens and 
release them slowly from tissue after injection. 
This gives the effect of continuous small doses. 

Alhydrox is a Cutter exclusive— developed and used 
by Cutter for its vaccines and tovoids. It supple- 
ments the physician’s skill by producing these 
immunizing advantages: 

1. Alhydrox selectivity controls the absorption 
of antigens, reducing dosage volume while 
building a high antibody concentration. 

2. Alhydrox, because of its favorable pH, lessens 
pain on injection and reduces side reactions to 
a minimum. 

3. Alhydrox adsorbed antigens arc released 
slowly from tissue, giving the effect of small 
repeated doses 

* Trcdt name for Aluminum Hydroxide Adsorbed 


Specify these Cutter Alhydrox Vaccines j 

• Pertussis Phase I Alhydrox : 

JO 000 million H pertussis per cc : 

• Tetanus Toxoid Alhydrox | 

• Diphtheria Toxoid Alhydrox | 

• Diptussis Alhydrox ' { 

Cutler Diphtheria Toxoid ph/S 20 000 mill on H j 
pertussis per cc for simultaneous mmvnuot on i 
ogamtf pertussis and diphtheria t 

o Diphtheria Toxoid-Tetanus Toxoid Alhydrox 

For simultaneous immunisation against diphtheria j 

oncf tetanus j 

• Dip-Pert-Tet Alhydrox** 

Cutter diphtheria pertuss i tetanus combined j 

voec'fttf lor simultaneous immunize! on against f 

diphtheria pertussis tetanus { 

* * Trade Mark * 


Your Culler dealer has Alhydrox vaccines in slock 

Alhydrox is exclusive with 

CUTTER LABORATORIES • BERKELEY 10, CALIF. 
Page 1G 
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first avoid irritation 

Unwitting use of ordinary sonj> may irritate already inflamed skin. 
Prohibition of soap as a first step in dermatologic therapy will protect 
against the possible harmful effects of alkalis, fatty acids and the kcra- 
tol) tic and allergenic properties which often nullify therapeutic efforts. 


with pHfsoderm 

* effectively and safelv ' 


f/VUIUi ### Toe. able the patient to cleanse the skin more 
effectively and safely without irritation, prescribe pllisoderm. a non 
alkalizing, «oaples=, sudsing detergent, active in water of any degree 
of hardness, pllisoderm. with a pll value of 5.5 equal to that of nor- 
mal skin, leaves intact the skin’s protective '"acid mantle." It reduces 


surface tension for thorough cleansing. It is an invaluable adjunct in 
the therapv of all dermato-C' when proper clean-ing i= essential. 


/>//ivw/rrm — ci n] ( ,f tt!»r «n]forn!r. Imolin diole-urols petrolatum ami 
I ; t i 1 s ipj 1 c 1 in !!*Ti.hr. OiU rn.l Drr Pottle, of 2 or., 7 or., 12 or. and 

1 t . P f 1. e 1 ci or. n ‘Mali'- 1 in' i ilejwTi.fr, 


AX- INC. .Vic) or/. II, XV. . Windsor, , 


la: i 
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Prominent Hospitals 


The Tests 

Jergens Lotion against Usual 
Hospital Skin Cares 


The Results 

Jergens Lotion Proved Indicated 
Care for Baby Skm 



Here are facts regarding baby skin care that should 
be of unusual interest to the profession: 

An intensive series of tests has recently been com- 
pleted in leading hospitals, under the guidance of 
staff pediatricians. 

Jergens Lotion and three treatments commonly 
used in hospitals were tested on the skins of hundreds 
of newborn infants. The four treatments tested were: 

1. Mineral Oil 

2. Soap and Water 

3. Cornstarch andSoap and Water 

4. Jergens Lotion 

The skins were observed for a period of two weeks 
for incidence of rashes: macules, papules, and 
pustules. 

The results indicated that Jergens Lotion gave 5 
times better protection against the skin irritations 
mentioned than the three other listed treatments. 

You can recommend Jergens Lotion to your patients 
as a superior daily skin care for newborn infants. 


8L, 

Jergens Lotion is sterile, 
does not support bacte- 
rial growth. Active in- 
gredients: Glycerine, 
Sweet Almond Oil, Sper- 
maceti, Benzaldehyde, 
Gum Benzoin, Alcohol. 



If you have not already received your copy of these Hospital tests, write 
to the address belou and the report will be mailed to you promptly. 
The Andrew Jergens Company, Box 6, Dept. S2A, Cincinnati 14, Ohio 
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DEC ] \kt 

SALICYLAMIDE COMPOUND 

(DONLEY* EVANS) 


DECOSAl provides the most 
potent solieylote compound, 
Solicyiomide ... as harmless 
as aspirin, yet has 2.08 times 
the analgesic potency of sodi- 
um salicylate and 7.5 times 
the analgesic potency of 
aspirin. 


in an uncoated, crush-up tablet 
or palatable liquid 



DECOSAL obviates untoward 
hematic effects (hypoprothrom- 
binemia) or depression of vita- 
min C levels encountered with 
large doses of salicylates. 


DECOSAL is singularly free 
from unpleasant gastrointes- 
tinal side-effects common to 
the use of salicylates. 

/ 

end arthritis in providing pte~pt action and 
th-o-bineprnic effects. 


DECOSAl, containing Solicyiomide, Suc- 
cinic Acid ond Ascorbic Acid, provides a 
unique solicyiomide compound for pro- 
longed ond intensive therapy. Salicylamide 
is the drug of choice for unexcelled anal- 
gesic potency; succinic acid confers positive 
protection against salicylate toxicity. 
DECOSAl, a notable achievement in salicyl- 
ate therapy, thus affords a new approach 
to the routine treatment of rheumatic fever 
optimum absorption without unpleasant toxic or pro- 


liierature end sample on request. 

DONUY-EVANS & COMPANY ST. LOUIS IS, MISSOURI 


'"•'dt:, jr*i 






From laboratory dream to clinical reality— that's the story of Robins' new 
anti-rheumatic Pabalate, the unique combination of para-aminobenzoic acid and sodium 
salicylate which provides higher salicylate blood levels on lower salicylate dosage. 
Now, further implementing the clinical value of this important new formula, Robins offers another 
outstanding research development: easily-administered, pleasant-tasting Pabalate Liquid! 
With Pabalate Tablets and Liquid, the physician can now more effectively treat patients with 
rheumatic fever or other rheumatic disease, at all age levels— from infancy to old age! 

rOH/.'ULA: Sodium salicylate and Para-aminobenzoic acid (as sodium salt) of each, 
(5 gr.) 0.3 Gm. in each 5 cc. (1 teaspoonful) of a chocolate flavored liquid, or an enteric coated tablet. 

INDICATIONS: Rheumatoid arthritis; acute rheumatic fever; fibrositis; gout; osteo-arthritis. 

DOSAGE: Average adult dose: two teaspoonfuls or two tablets, three times daily. 

Dosage for children proportional to age and severity of condition. 

A. H. ROBINS CO., INC. Richmond 20, Virginia 

Ethical Pharmaceuticals of Merit since 1878 

For higher salicylate blood levels 
on lower salicylate dosage — 







N E O H ETR A Ml N E‘ 

Hydrochloride 


Safe 

Dependable 

Relief 

in 

Hay Fever 


Clinical experience shows . . . "In seasonal hay fever it was 
noted that only 18% had no relief and in perennial allergic 
rhinitis only 20% had no relief when using Neohctramine.” 

A iron, T. H. & Critp , L. H- Canid, hi. A J. JP <jS, 'v?v. jp^g 

"Its very low incidence of side actions makes it frequently a 
drug of choice.” 

Bernuem, T. B. & FeinWrg. S. MjJ. Allergy IQ jp;, "Kov. ;p./S 

Prescribe NEOHETRAMINE hydrochloride as your tint choice 
in antihistaminic therapy. Less toxic in effective doses. 

Tablets— 25 me.. 50 mg.. 100 mg.; Syrup — 6.25 mg. per cc. : bottles 
of 1 pint and 1 gallon: Cream— 2%. tubes of 1 ounce. 

- SHI 



mr * ...» j of the Nepera Chemical 

( '■ ' V dimethyl-N’-p-methoxy - 

, ■ ■ ‘ ■ ne monohydrochloride. 

WYETH INCORPORATED • Philadelphia 3, Pa. 
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JUMPING-JACK protection 


Little feet are cool, free, yet well 
protected in Jumping-Jack summer shoes. 
Heels snugly cradled, foot kept well 

centered, yet Jumping-Jack flexibility 

permits complete foot freedom. . 



mm 
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FOR All CHILDREN 6 MONTHS TO 4 YEARS 
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SHOE COMPANY, 17 

XLL *, Ntw YOJIK ' 
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A GREAT PAIR 


of SOAPLESS 

DETERGENTS 

LoWILA 

CAKE * LIQUID 

When soap is taboo in DIAPER 
RASH and INFANTILE ECZEMAS 

LOWILA CAKE for skin cleansing 

The only detergent cake which is entirely 
soapless yet cleanses as well as soap. No 
alkali whatsoever, pH approximates nor- 
mal skin, never irritates. Less slippery 
than ordinary soap so mother can hold 
baby more firmly while bathing. Good 
lather. 



LOWILA LIQUID for clothes 
and household 

Washes diapers, bedclothes, infant wear 
beautifully; soapless and nonirritant in 
proper dilution. Does not leave the 
alkaline, irritating residue left by soaps. 


T 


For SAMPLES and literature SEND COUPON 

WESTWOOD PHARMACEUTICALS ^ 

Division of Foster-Milbum Company 
468 Dewitt St., Buffalo 13, N. Y., Dept. J.P. 

Convince me with TRIAL SUPPLY and literature 
LOWILA cake and liquid 
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pruritus 

minimized 

this new tvay • . 


Inject bites, pruritic and allergic skin 
disorders usually are promptly relieved with 
Tliephorin Ointment. This effective topical 
agent supplies the new and entirely different 
antihistamine, Tliephorin, in a Carhowax base 
for a convenient new way of minimizing 
pruritus. In a typical clinical trial 1 ", more 
than 75£> of 305 patients with various allergic 
and pruritic skin disorders were relieved 
I by Tliephorin Ointment. Available in V/z-oz 
collapsible tubes and l-lli jars. 

I 

t 

t uomtANv-Mnoctii. tsc . mtlev jo . j. 

\ 

\ Thephorin® 

| brand cf phmindamint 

\ Ointment 

Roche' 

I tl, tvitffaJ. J !rJ , I9H, 




Which would you prescribe 
for Infant Feeding? 


naturally, you'd choose a name you 
know. ..a name worthy of your 
confidence. 

AND carnation protects your recom- 
mendation with the most scrupulous 
standards of safety, uniformity and 
nutritional value. 

every drop of Carnation Milk is proc- 
essed with "prescription accuracy” 
—in Carnation’s own plants under 
Carnation's own continuous super- 
vision. That is why you can have 
complete confidence in Carnation. It 


is evaporated, homogenized, enriched 
in vitamin D, and sterilized, under 
the most rigid controls. Constant tests 
and vigilant inspection are your guar- 
antee that ever}' can bearing the name 
Carnation meets the highest require- 
ments of the medical profession. 

NO WONDER 8 out of 10 mothers who 
use a Carnation formula say, "My 
doctor recommended it!” It’s the milk 
you can confidently prescribe by name 
—day in and year out. 
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minimal side effects 

smallest effective dose 
highest therapeutic index 


The clinically effective dosage of ChlOF-Xr'fWM?/©#! 
is farless than that of any other antihistaminic drug in clinical use 
today. CiiLOit-TniMETON* Malcatc is administered in doses 
of but 4 mg. or less, instead of the customary 25 to 100 mg. 

doses of other antihistaminics. 

The uniquely low dosage of 

Clilor -Trimeton Maleate 



ioo ruutt 

CHL0R-TRIMET0N ] 

MUtME _ 1 


4n(. I '/.vt 



is indicative of its increased antihistaminic activity. Excellent control 
ofhay fe'er symptoms has been obtained with 2 to 4 mg. Chujh-TrimetoN 
thrre or four times daily. Highly effective relief of symptoms is obtained in many other 
allergic manifestations, such ns urticaria, vasomotor rhinitis, angioneurotic edema 
and drug reactions, including those due to penicillin. Symptomatic 
control is prompt and sustained; relief is obtained in one-half to 
one hour and la'ts for four to six hours. A major advantage ol 
rAC.KACINOi Clll.on-TlUMr.TON therapy is the greatly decreased 

Cltlo r-Trimctort incidence of side actions, particularly drowsiness* 

M.lr.lr <1-1. hr| rt <Mr.rj-fT.jVn. <&». T...rr.» I, V .1 S-k-m, (U-f—.U. 

%rU'r« ( in i<l ICO *nj 

|<W 
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>LooMr*rtD. jtrstv 



Articles to appear in early issues of 

The JOURNAL OF PEDIATRICS 

Febrile Convulsions in Childhood: The Relationship To Adult Epilepsy. 

Bv Margaret A. Lennox, M.D., New Haven, Conn. 

Evaluation or the Coombs Test is Congenital Hemolytic Disease or the Ne wbors 
Infant. 

By Isa do re Rotlistein, M.D., and Charles T. Fried, M.D., New York, N. Y. 

Pakasympathicomimetic Drugs ln the Treatment of Hirschsprung’s Disease. 

By Mcrl J. Carson, M.D., St. Louis, Mo. 

Lipoid Nephrosis Complicated by Homologous Sep.um Jaundice. 

By Arthur H. Rosenblum, M.D., Herman Lander, M.D., and Hans Popper, M.D., Ph.D., 
Chicago, 111. 

Studies on the Chemotherapy of Virus Infections. II. Failure of Daf.visul (Pheno- 

SULFA7.0LE) TO AFFECT THE COURSE OF EXPERIMENTAL AND CLINICAL POLIOMYELITIS. 

By Morris Schaeffer, M.D., and John A. Toomey, M.D., Cleveland, Ohio. 

The Treatment of Poliomyelitis With Phexosulfazole. 

By Richard L. Whelton, M.D., Eslon R. Caldwell, Jr., M.D., Mark II. Lepper, M.D., 
Lewis K. Sweet, M.D., and Harry F. Dowling, M.D., Washington, D. C. 

A Method For the Determination of Nitrates in Milk and Infant Formula. 

By Gordon M. Krueger, M.A., Greenville, 111. 

A Method For the Removal of Nitrates From Water Prior to Use in Infant Formula. 

By Gordon M. Krueger, M.A., Greenville, 111. 

The Treatment of Pruritus From Chicken Pox With Pyribenzamine. 

By Louis B. Silverman, M.D., Grand Forks, N. D. 

The Cephaux-Cholesterol Flocculation Test in Infants and Children. 

By C. W. Biedel, M.D., Bremerton, Wash. 

The Use of Carob Flour in the Treatment of Diarrhea in Infants and Children. 

By Alan E. Smith, M.D., and Carl C. Fischer, M.D., Philadelphia, Pa. 

Acute Infectious Lymphocytosis. 

By Perry D. Cohn, M.D., Passaic, N. J. 

SUBLUXATION OF THE ATLANTO-AXtAL JOINT; SEQUEL TO INFLAMMATORY PROCESSES OK 

the Neck. 

By Albert W. Sullivan, M.D., Rochester, N. Y. 

Sublingual Hematoma as an Unusual Complication op Hemophilia. 

By Harold W. Bischoff, M.D., Lamesa, Texas, and Edward W. Nicklas, M.D., Wash- 
ington, D. C, 

Tett.ai.ogy of Fallot. Analysis of Forty-One Cases of Patients Treated Surgically 
at the University of .Minnesota Hospitals. 

By Georgia B. Perkins, Margaret M. Hnmmon, P. F. Dwan, and M. J. Shapiro, Minne- 
apolis, Minn. 
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a loud 
and insistent 
appeal 
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Understandably urgent, the pruritic infant 
demands rapid, SAFE control of symptomatic 
itch. Pediatricians, in particular, must be alert 
to the dangers of “imprudent topical therapy 
with stimulating or keratolytic drugs such as 
phenol, cocaine and cocaine derivatives . 2 ' 6 

A BLAND AND EFFECTIVE RESPONSE 
The “Safety First” of antipruritic treatment is 
caumitol ointment, expressly formulated to 
exclude dangerous medicaments. Cahnitol 
Ointment is promptly and lastingly effective in 
relieving the torments of itch. Its fine emollient 
base clings intimately and piotectively to the 
pruritic lesion and the surrounding affected 
area. Calmiiol Ointment calms the little patient 
by calming the pruritus. 


I God. I 
7 



JAVA 127 439 1945 

U-dcrv oed G B and Goal t £ JAMA 

135 570 l°4B 

Underwood G B , Gcul, L £ Col Jim E and 

Mo\b#. M JAMA 133 247, 1946 

A"drc*i, G C D Jeoiei o! the $Vm Ph ledof 

p* >o VV B Sc ndtr?, Co 1946 

Omjt/ O 5 O scaso* ol the PVwVcdclpbio, 

b^o ond lit s i J437 

Gaul, l £ 12 1*3, 
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155 EAST «TH 57 , NEW YORK 17, N Y. 
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Now Council-Accepted 

m a linn am 

mr 

MHIIULLA 

REC. U. S. RAT. 6FF. 

M 

INt 

BRAND OF METHENAMINE 

MANDELATE 

| Urinary Antiseptic 


OUTSTANDING 
FEATURES 

1 Has wide antibacterial range 

2 No supplementary acidification re- 
quired (except where urea-split- 
ting organisms occur) 

3 Little likelihood of drug-fastness 

4 Is exceptionally well tolerated 

5 Requires no dietary or fluid 
regulation 

Simplicity of regimen 3 or 4 
tablets t.i.d. 

smuts. 

Enteric-coated tablets of 0.25 Gm. 
(3 % grains) each, bottles of 120, 
500, and 1,000. 


H E P E R A CHEMICAL CO., INC. 
H t r l 8 8 P * 8 It • T 0 N It E 8 S 2, *. T. 
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THE INDICATION 
DICTATES THE CHOICE 0! 

Glycerol (Doho) by Exclusive f | Process has t 
■Specific Gravity— and is \ V Virtually Fre. 


/ 


/ 




IN ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 

AS AN ADIUKCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS KNICIllIN, ETC. 

CONTAGIOUS DISEASE EAR JNVOiVEMENTS 


USE 


IN CHRONIC 5UPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 

0-T0S-M0-SAN 




CVH 


. . , because ils potent decongestant, de- 
hydrating ond analgesic action provides 
quick, efficient relief of pain and Inflam- 
• motion in any Intact drum involvement. 

fOKMUUki 

Glycerol (DOHO) 17.90 GRAMS 

(Highest obtoinoble spec, grov.) 

Anlipyr'mt O.S1 GRAMS 

Etnsotoirie 051 GRAMS 


... a potent chemical combination (not a 
mere mixture), combining Sulfotbiazole 
and Urea in AURALGAN Glycerol (DOHO) 
Base— because It exerts a powerful solvent 
action on protein matter, liquefies and 
dissolves exuberant granulation tissue, 

cleanses and deodacites, and tends to ex- 
hilarate normal tissue healing in the effec- 
tive control of chronic suppurative otitis 
media. 

rOKMUUU 

Urea 2.0 GRAMS 

Sulfathiacole 1.6 GRAMS 

Glycerol (DOHO) Base 16.4 GRAMS 


literature and samples sent to physicians on request. 

DOHO CHEMICAL COR P.-Mafcen of AURALGAN end 0-T05-M0-SAN NEW YORK 13 


r.rri'n-Vr, !?;•> 



A good night’s rest 
A good day’s work 


Allergic patients get both , with 
just 4 small doses 

Comfort ’round-the-clock for- your allergy 
patients . . . Decapryn provides long-lasting relief 
with low milligram dosage. 

"Symptoms were relieved from 4 to 24 hours after 
the administration of a single dose of 
Decapryn — 

"It was found that 12.5 mg. could be given during 
the day with comparatively few side reactions and 
yet maintain good clinical results — " 2 


prescribe 

Decapryn °succinate 

Brand of Doxylamine Succinate 

THE LONG-IASTING LOW-DOSAGE ANTIHISTAMINE 

12.5 mg. tablets, P. R. N. Also ovailable in pleasant tasting syrup especially 
designed for children. 16 25 mg. per 5 cc) and 25 mg tablets. 


Merrell 


1828 


CINCINNATI * U J A 

I. Sheldon. J. M. cl oh Univ. Mich. Hosp. Bull. 1413-15 (1948). 2. MocQviddy, E. U Nob. Stale M. J. 3 4 123 11949) 
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The don't* of boby cafe arc well known to 
ton. Two of them: Mothers should not waste 
their valuable strength— or rurtail important 
play period', with Bahy because of preparing 
biby foods at home. 

A new, unique Cost and Time Study =hows 


that processed fruits, vegetables, and meats 
offer substantial time and money savings over 
home-prepared baby foods. Tests by an inde- 
pendent laboratory and by mothers in their 
own homes showed savings in cost of as much 
as 50 per cent, plus hours of time savings. 



Qyerbers 


»MY FOODS 

fr»w6*t a HkV. 


COST l TIME STUDY o vocable to 
you free. Write Dept. 279-9, 
Gerber* t, Fremonl, Michigan, 


n 


-■/•N 


titles 


/ V: 


M - 


.-i '-V-* 


V> V. 

arr our hu.si n ess . . . our 




rv-v 

%kJ 

1 j/Vt 


only business J 


* *lr* Vr» ViT r i 



This is tiie widely recognized Seal of 
the Wisconsin Alumni Research Foun : 
dation, a signature verifying the quality 
of the foods and drugs which display 
it. Such products are regularly tested 
by the latest, most widely accepted lab- 
oratory methods to assure that their 
potencies are equal or superior to their 
stated standards. For many years the 
medical- profession has given this advice 
with confidence, "Look for the Founda- 
tion Seal." 



WISCONSIN ALUMNI "Retecvidl FOUNDATION 

MADISON 6, WISCONSIN 
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Young Patients Also Appreciate Pyridium® 


GRATIFYING 

RELIEF 

through effective, 
Safe 

Urogenital 

Analgesia 


D istressing symptoms of urinary tract infection such 
as urinary frequency, pain and burning on urination 
can be relieved promptly in a high percentage of patients 
through the simple procedure of administering Pyridium 
orally. 

Pyridium is virtually nontoxic in therapeutic dosage and 
can be administered concomitantly with streptomycin, 
penicillin, sulfonamides, or other specific therapy. 

With this easy-to-administer and safe urinary analgesic, 
physicians can often provide their patients with almost im- 
mediate relief from distressing urinary symptoms during 
the time that other therapeutic measures are directed to- 
ward alleviating the underlying condition. 

Literature on request 


PYRIDIUM’ 

(Hrint « ( !*hrrjti» <Wnm n » j jndmr HO) 

MERCK A CO.. Inc. R \11\V\Y. N. J. 

' Vftemfifi 

In O' .. ’a M I tick S CO , 1 „|. Montreal. Q uf . 



PyTidam It rS* frad« mark of 
Pytidrj-n Ceff>ori3t»on for 
fli Brand of Phenyloro- 
d dm* HQ Verzk 

& Cc, »o?e duVlbulcri 

lh*ed S’oJei 


St) ’•njo 
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AT LAST! EFFECTIVE RELIEF IN BRONCHIAL ASTHMA 


-1 


iconspicuous side effects 


» i 


Prompt, complete relief in bronchial 
asthma and associated conditions . . . yet 
“causes very little central nervous 
stimulation and produces little or no 
pressor action.'’ 1 

So 1 ? -907 effective relief in over 1-100 
patients during an exacting 
8-year clinical study. 

Increased vital capacity . . . better feeling 
of well-being . . . essentially’ free from 
undesirable side actions. 


Its name 


For liquid dosage . . . Syrup Nelliaprin. ® 
Pleasant tasting. Nctliaphyl's effective 
relief, enhanced by Dccnpryn's long- 
lasting antihistaminic action in seasonal 
and other allergies. F.cch 5cc contains: 
.Vcfltaminc® 25 mg.. Theophylline (U S P.} 50 
mg, Dccapryn® Succinate 6 mg. 


1 

J 


NETHAPHYL® 


Each capsule contains: Net ha mine© 

Hvdrochloride 50 mg« ? Butaphyllamine© 0.12 Cm., 
and phcnobarbital 15 mg. 

Also available in half -strength. 


S' N 

( Merrell 

1828 . 


1 -Hansel. l\ K * Ann AlUrpy, S 397. 1947. 
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/ petterthan 
** ' a million babies 
am doing fine on 

Swifts Meats for Babies 


Over a million infants arc gelling a mighty good start in life — earlier — 
thanks to their doctors' recommendation of Swift’s Meats for Babies. 


These specially prepared meats — pioneered 
by Swift & Company — provide an excellent 
source of biologically valuable proteins at a 
time when infants need them most, on the basis 
of body weight. Swift's Meats for Babies make 
available simultaneously all known essential 
amino acids — for optimum protein synthesis. 
Swift's Meats for Babies offer other valuable 
nutrients, too — B vitamins and food iron. 

100% meats — specially prepared 
Strained or Diced 

Soft, smooth Swift's Strained Meats arc so fine 



Oi* f* ? . r» 
t isjfr' fw <' * * 


'fyi-'W- 


in texture they may easily be bottle-fed in the 
early weeks of life. Some physicians recommend 
Swift’s Strained Meats as early as six .weeks. 
Others when the infant starts solid foods. 

Swift’s Diced Meats arc chopped tender pieces 
of juicy meat. They're firm enough to encourage 
chewing and tempt lagging appetites in older 
babies and young children. Six varieties, beef, 
lamb, pork, veal, liver, heart — help infants form 
nutritionally sound eating habits. 

Heady to serve, Swift’s Strained and Swift’s 
Diced Meats eliminate tedious preparation — arc 
actually more economical than home-prepared 
meats for babies. 

Special note: — In cates ithcre infants are stnsitite to 
mill. /TO teir.s. Sivift's Strained Meals may le tolerated 
irry it fit. In such cates , many physicians are recommend’ 
' r C O''' meal i le pirn in large quantities to ref ’.ace 
nil f retries in Ih * infant diet. 


SWIFT ^ 


— — — — • » * . /bremosf name //? tne&fc 

Sar/cf <7x e /c//wca//y fesf /(?(?% /ffeate /br8a6/es 
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AND MENTAL ACUITY 


Recent physiologic research* conducted at 
the Departments of Physiology and Nutri- 
tion of an outstanding medical college has 
demonstrated a positive correlation be- 
tween breakfast adequacy and mental 
acuity at the pre-noon hour. By inducing 
greater physiologic efficiency, breakfast 
routines providing 800 or 400 calorics re- 
duce the simple and choice reaction times 
to external stimuli whereas the habits of 
omitting breakfast or the taking of coffee 
only produce the opposite effect. 

The effccLs of the four different breakfast 
practices were studied under strictly con- 
trolled conditions using six young women 
graduate students as subjects. Since reac- 
tion time is particularly sensitive to altera- 
tions in physiologic conditions, this test 
was adopted for detecting changes in the 
mental acuity states of the experimental 
subjects. The findings of the 800 caloric 
breakfast period were adopted as the 
standard base of reference. 

Conclusions drawn from this important 
woik are: 

1 . When no breakfast was the morning 
practice, a notable increase resulted in 
the duration of the simple and choice 
reaction times. 

2. Habituation to coffee only induced a 
similar tr crease in reaction time. 


3. When habituation to the 400 calorie 
breakfast was attained after the coffee 
only period, both simple and choice 
reaction times showed a noteworthy' 
decrease. 

This physiologic research, for the first 
time, presents directly derived experi- 
mental evidence supporting the recom- 
mendation long propounded by nutrition 
and health authorities for eating an ade- 
quate breakfast. For planning such nutri- 
tionally acceptable breakfasts the widely 
acclaimed basic breakfast pattern of fruit, 
cereal, milk, bread and butter serves as an 
excellent nutrient foundation. 

Although not stated in the published 
report, the findings forcefully intimate that 
during the late morning greater mental 
acuity results from adequate breakfast 
practices than when omission of breakfast 
or coffee only is the morning habit. 





The prr—wr of tin, »ral i-.tr* that a!) nutritianU ttatr- 
i Itrcn found accrjUaMr lix tl «- Council on 

! **c> an! Nuumon of c!i«- American Medical -Vvmkuuoo 


print of the rewirrh findm F < referred to 
will l^ tent on jTxjurM. 



CEREAL INSTITUTE, INC. 

135 South to Soils Street • Chicago 3 

i w tcucmoNu endeavor devoted to the betterment of national nutrition 






Page 40 


The Journal of Pediatrics 




-y* • 

^ m m trn 


YOU ASKED 


for these 


timesavers 






,mnt 


\ /t^ 






% ' ^ 
/C • 

u > * X. 

^ 


^ V- ^STeealfSiese **££?» 

quests. ’W® your young P^ oS i 3 . 6 inos. father suggest ■ 

fi^gE 

\ awpAaous, etc- _ 0( \- \ SECONDS) 


{o rn extum-" 

aiI0 ctWs,eW- amea4 . 

lmptta‘®l' v '^ c phonc 

these J« 4 “'|?‘Srvice to ^ 

as* *— Cc * 

Wort t*“"J " hrt e's'S" 

i ’ srstz * — «— 

i and non phosp*°» c - 

I U Ml 


^cooiiiifh 


f ITtMH STne*srw~M 7 J 

\lnstantl 
{RALSTON J 


; w tf*cv (*<« f Wf^V] 

1 Hot i 

mm 


hate. 

MAIL THIS COUPON TODAY! 

R.aMon Purina Company, Nutrition Service 
JP-L Checkerboard Square, St. Louis 2, Missouri 

Please send free samples of Feeding Directions 
so 1 may order pads ns needed. 
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>nd free samples of Feeding Directions F< 
order pads ns needed. 
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FOR GROWTH AND DEVELOPMENT 


Weight gain per se is not always a de- 
pendable criterion of the underlying 
conditions necessary for good growth 
and development of children In many 
cases a thoroughgoing appraisal of 
their nutritional status is desirable 
Eten diets which allay hunger and pro- 
mote weight gain might yet be inade- 
quate for maintaining the requisite 
blood and body tissue levels of all the 
nutrients demanded for best health and 
for sufficient reserves in periods of 
stress Careful evaluation of the child’s 
diet often rexeals nutrient deficiencies 
which need prompt correction to ob- 


tain the best growth and development 
The multiple dietary food supplement 
Ovaltine in milk offers a highly prac- 
tical means for assuring a daily, steady 
stream of adequate nutrient intake, 
both in health and illness, when the 
child’s diet needs supplementation 
The rich store of vitamins, minerals and 
biologically complete protein in three 
glassfuls of this delicious food sup- 
plement is shown in the table Because 
easily digested, its energy and valuable 
nutrients are quickly available for utili- 
zation The Chocolate Flavored Oval- 
tine in particular appeals to children 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 




Three servings doily of Ovalline, each made of Zi or of 
Ovalline and 8 or of whole milk,* provide 


CALORIES 

PROTEIN 

FAT 

CARBOHYDRATE 

CALCIUM 

PHOSPHORUS 

IRON 


676 
37 Cm 


32 Cm 
6S Cm. 
1 17 Cm 
OS! Cm 


12 nt- 


VITAMIN A 
VITAMIN Bt 

RIBOFLAVIN 
NIACIN 
VITAMIN C 
VITAMIN D 
COPPER 


•Baied on average reported values for milk 


Two kinds, Plain and Chocolate Flavored Serving for 
serving, they are virtually identical in nutritional content 
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No ... he doesn’t 
spit them out!” 



The well developed tactile sense of 
the infant’s tongue readily recog- 
nizes large or coarse food particles, 
and quickly leads to their rejection. 
Through an exclusive process of 
homogenization, the largest particle 
left in Libby’s Baby Foods is of mi- 
croscopic siz.c. Cell capsules arc rup- 
tured, making for absolute smooth- 
ness of texture and complete ab- 
sence of grittincss. Nutrients arc 
homogeneously dispersed, enhanc- 
ing availability. In Libby's Baby 
Foods fluid separation is never ob- 
served. further evidence of the ad- 
vantages of homogenization. 


Ek!j « CrrtU • GrttnEtirj . Pei* • Splna:h • Spsuh » VcjtUblt Scsp • Miiei 
YtpUMtj • Gsitu YrttUbte • llm Step . Ytsiljtta wHti Brtn . YtptiV.K 
ri!b trtlirS Britj • YttMiUw with Unb • Apples and Aprtttls » Apples rd 
Pttm > App’t Stttt • Apet\r»te> • Putbn • PfjtSr.-Ptirs-Apnttls . Ptsrs 
irt Prt jpp’t • Prtrrs *.«nlh Pirtipplt Jtfct ird Uej Jt«) . Ctstod Pctfi rj 

Lihbu McNeill & Libby . Oueajio 9. Illinois 


£r J SOI’ 1 
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The Seal of Acceptance denotes that 
the nutritional statements made in 
this achertjscment are acceptable to 
the Council on Foods and Nutrition 
of the American Medical Association- 


The established relationship between sound dietary planning 
and a state of maintained good health emphasizes the nutri- 
tional importance of meat, man’s favorite protein food. 

Not only does meat taste good, but of greater significance, 
it provides a host of nutritional benefits. Developments in the 
field of nutrition* have proved that complete protein— the 
kind that meat supplies in abundance— aids in building and 
maintaining immunity, hastens recovery after acute infectious 
diseases and following injury and burns, promotes health 
during pregnancy, aids in the growth and development of 
husky children, and is needed to maintain everyone in top 
physical condition. 

No matter from what walk of life your patients come, and 
whether their pocketbooks demand economy or permit satis- 
faction of that urge for the fanciest cuts, meat gives them full 
value for their money. 


•McLestcr, J S : Protein Comes Into Its Own, J.A.M.A. 139:897 (April 2) 194 9. 


American Meat Institute 

Main Office, Chicago. ..Members Throughout the United States 

The Journal of Pediatrics 
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Further Clinical Results 

with Undecylenic Acid in Psoriasis 


Neic series of cases treated 
xcith Declid Capsules 
• Oral administration of undecylen- 
ic acid in psoriasis, first reported from 
a private practice scries, 1 is further 
scrutini7cd in a second publication 2 
dealing with a scries of clinic cases. 

Forty cases which had proved re- 
fractory to other therapy were 
treated exclusively with undecylenic 
acid (Declid Capsules) , for a period 
of 2 to 27 weeks. 

Degrees of Improvement 
Twelve patients (30%) were “Im- 
proved;” 13 (37%) were “Somewhat 
Improved;” 10 (25%) were “Un- 
changed;” (7%) were “Worse.” 

“Improved” designated very sub- 
stantial degrees of recovery; “Some- 
what Improved” meant less impres- 
sive, though distinct improvement. 
In some cases, regression preceded 
favorable response. No serious or 
lasting toxic effects were observed. 

Tolerability 

Declid Undecylenic Acid Capsules 
have been given in large daily doses 
over long periods without toxic symp- 
toms or significant side reactions. 

Some patients report a bitter taste, 
mild nausea, or belching. These are 
relieved by antacids. Increased bowel 
activity is sometimes noted. When 
justified, reduced dosage or tempo- 
rary cessation is advised. These side 
ctTeets, in most cases, do not appear 
when full dosage is resumed. 

Dosage 

Uniform or immediate response 
should not be expected. In each case, 
the dosage should be adjusted to the 
individual patient's response. Higher 
dosages generally produce propor- 
tionately greater effect. 

The capsules may be taken be- 


tween meals, after eating, or with 
food, as best tolerated by the patient. 
Suggested dosages; 

First Week: Four Declid Capsules 
3 times daily. This dosage may be 
continued if response is satisfactory. 

Second Week: Six Declid Capsules 
3 times daily, if needed. 

After Second Week: 8 to 10 Declid 
Capsules 3 times daily if needed, and 
continued until complete disappear- 
ance of lesions. 

Tolerability is enhanced by taking 
capsules with a carbonated beverage. 

Adjunctive Therapy 
When response to undecylenic acid 
therapy is slow, the conventional 
psoriasis treatments can be useful ad- 
juncts. Low fat diets and topical ap- 
plications may accelerate results. 

Contraindications 
Oral therapy with Declid Unde- 
cylcnic Acid is new. Much is still un- 
known about its effect on metabolism. 
It should not be given to debilitated, 
diabetic or hypertensive patients, or 
those with coronary or gall bladder 
symptoms. 

Declid Undecylenic Acid Capsules 
arc to be dispensed only by or on the 
prescription of a physician. Supplied 
in Bottles of 100 or 1.000 Capsules, 

0. 41 gram each. Complete literature 
on request. 

REFERENCES 

1. Perlman, H. It.: Undecylenic Acid Given 
Orally In Psoriasis and Neurodcrmatltls, 
J.A.M.A. 130:<#« (Feb. 12) 1049. 

2, Perlman. It. H.. and Mllberc. I L .: Perornl 
Administration ol Undecylenic Acid In Psori- 
asis. J.A.M.A. H0:!C5 (July 9) 1919. 

Declid 

Undecylenic Acid 

^EC\l« PHAHMACAL CO. Dlifrilmforj 
rniMXTON, N. J, 
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Tested and proven by doctors , nurses and 
mothers in over 2 million feedings... 



with pre-steriiized, disposable bottles... 
“the nearest thing to breast feeding” 


• Flexible Disposa-Bottles of soft-yet-strong plastic collapse as 
baby nurses— there's no vacuum to cause painful air colic. Nat- 
ural-Action Nipples — possible only with the vacuum-free .Shellie 
Nurser — can't collapse, and their breast-like shape and softness 
encourage natural sucking exercise. So simple and safe to use 
—the day’s bottle drudgery is over in one-fourth the usual time! 


Accepted foradi erasing in 
publications of the Amer- 
ican Medical Association 



SHELLIE DISPOSA-BOTTLES come 
in tin) rolls of 100 4-ounce or 65 
O-ounce size . . . cost onl ') a few 
cents a da ) to use. 

shellie nurser KITS include all 
essentials. In 3 or 6 unit sizes with 
100 4-ounce Disposa-Bottles. 


If not ye! available in your vicinity, write to Shellmar Products Corporation • Mt, Vernon • Ohio 
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"Man that is born of a woman is of 


few days, and full of trouble.” mmi 




Even in the face of great advances in medical 
knowledge, the lives of many infants are 
still literally "of few days and full of 
trouble," for 62.1% of the total infant 
mortality occurs within 30 days after 
birth.* During this fatal first month, 
every precaution must be taken to 
ward off troubles of early infancy. 

Adequate nutrition, resistance to dis- 
ease and freedom from hazardous 
diarrhea, colic or digestive upset all 
may be materially advanced by giving 
special attention to the first feedings. 

'Dexin' has proved an ex'cellent “first 
carbohydrate" because of its high dex- 
trin content, ltd) resists fermentation by 
the usual intestinal organisms; (2) tends to 
hold gas formation, distention and diarrhea 
to a minimum; and (5) promotes the forma- 
tion of soft, flocculent, easily digested curds. 

Simply prepared in hot or cold milk, 'Dexin' brand 
High Dextrin Carbohydrate provides well-taken and 
'sell retained nourishment. 'Dexin' (ires make a difference 



•\ n\t MmiHo— 1 Sp.uat Vvipom Yol I', No 12, National Oilicc of 
Viel Sim,,, \\ m.-toi I) C l<) 1 M,, p ;o. 


mi trim* cuteimm 


Dexin’ 


C - 


• A i • \\j c-tlnr r* per punri* • C !«el , vH? 

'• V 1 ''“"T ' 2"'' ** ■>--<« Old th-rc poL a . . 

-1 >. 1 1 i Mi oicarX.^^n 


urn 


i in 

■)ir* 


. pf if i 

i'O’.U'.Ms \\ ; ;j ( (.)%!!• 


•’* (O tU S A ) JVC, n r. jj r - . - }c . «.• ,, 

Ua. •>!<. \cw ) ork 17, V.Y. 
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Iron-Hungry Babies 



Sometime during a baby’s second 
month, ns j ou know, the store of iron 
he ivas born with starts to diminish. 

That’s why so many doctors are 
recommending Clapp's iron-rich Ce- 
reals from the second month on. 

Doctors know Clapp’s iron-rich 
Cereals supply that necessary iron in 
a healthful, natural way. 

These are the reasons many doc- 
tors give when they specify Clapp’s 
Baby Cereals. 


CLAPP'S HAS MORE IRON 


CLAPP'S 

CEREALS 



ORDINARY 

UNFORTIFIED 

COOKED 

CEREALS 



Clapp's Baby Cereals have 3 times 
more iron than unfortified home-cooked 
cereals. Clapp’s Cereals need no cooking. 
The}' dissohe almost instantly in warm 
milk or formula. 


ClAPP'S HAS EXTRA NOURISHMENT 

CLAPPS® 

BABY CEREALS 


Clapp's has 2 Vi times more vitamin Bi 
than unfortified, home-cooked cereals. 
Plus rich, nourishing nonfat milk solids, 
wheat germ and brewer's yeast. And ba- 
bies really like the taste of Clapp’s. 




THE FIRST IN BABY FOODS 

Products of American Home Foods 
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Infant skins treated with lotion*were smoother... 
softer... exhibited fewer irritative rashes 

(as reported in American Journal of Diseases of Children) 



In evaluating the effectiveness of certain 
preparations for infant skin care, 2077 
newborn infants were observed in a large 
Chicago hospital. 

Tin's recently completed study indi- 
cates that Johnson’s Baby Lotion pro- 
duces decidedly superior results. 

In the two-year period during which 
Johnson’s Baby Lotion was used for rou- 
tine skin care, incidence of miliaria showed 
a dramatic drop from a high of 55% (be- 
fore the use of lotion) to a low of 3% (with 
lotion care). 

Johnson’s Baby I-otion is specially for- 
mulated to agree with infant skin. A ho- 
mogenized oil-in-watcr emulsion, it leaves 


a discontinuous film, permitting normal 
heat radiation and allowing free transpi- 
ration of insensible water loss. 

Overl600 hospital nurserieshave aban- 
doned old methods and changed to John- 
son’s Baby Lotion. More and more physi- 
cians are recommending Lotion for home 
care of the infant’s skin. 


S: iojjon 


‘Available commercially as 

Johnsons 
Baby Lotion 

^•ofm von von 



FREirf Mail coupon for 12 distribution samples} 
- 

Johnson St Johnson, Baby Products Division 
Dept. 1-5. New Brunswick, N.J. 

P/eoie send me, free of charge, 12 distri- 
bution samples of Johnson's Baby lotion. 


Nome. 

Street-. 


—Stale_ 


Gty 

Offer toniled f o med/coi profession in USA. 
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In 

infant allergy to 
cow’s milk iactalbumin 





V EVAPORATED GOAT MILK 

gives 
prompt, 
proven 
relief 


Prescribe Meyenberg, the 
original evaporated goat milk, for prompt 
relief from the colic, diarrhea or vomiting due 
to cow’s milk allerg} - . When allerg)’ is indicated, or in 
borderline -cases nhen sensitivity to con’s milk Iactalbumin is 
suspected, prescribe Meyenberg E\ aporated Goat Milk, 
Meyenberg is nutritionally equivalent to evapor- 
ated cow’s milk— economical, sterilized, 
and easy to prepare for feeding. 


►-/■JefrcrftjeJ to the profession only V 'S TiZiCfr* 

^ Available at all pharmacies in 24 or. hermetically-sealed containers 


Fill IN COUPON AND MAIl FOR FREE IITERAIURE 

0GUGO^<aE3J 

► t>R 

GEX20QX3D& i 

INC. 

A 

^ADDRESS 


ST 

109 AHOU1F », CAUPOMM 
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“It's the only way Pop can get some 'Cream of Wheat' for himself!" 


The "Cream of Wheat” story 


,n 0 <Ssl^ 

Otuch facts about America' 1 ': favorite 
lint tt'lieal meal m primal diets and 
'•penal diets fot infants, expectant 
mot has, the aqed; and bland diets. 

MINERALS. An .n et age sen itic of Hunched 
Minute “C'tcum of Wheat” (20 grams) 
Mtpplu s tin full d uh ininiin.un requirement 
i f lion fm child it n undr r si\ \ t its of age 
li uho hunuhrv 1 1 u > mgs of O ill mm and 
HO nu*s of 1’hosjihonis 

VITAMINS, \n.nn tgc sr.-\me of Enriched 
s Minnie "Cm mi Wli ii" (2o munis) 
j i «»\ uh v win V when l-\rh of Yu mini II, 
'•i 1 ah i i o*,i nos Nin in 


PROTEINS. “Cream of Wheat” supplies the 
good proteins of wheat which, in combina- 
tion w ith the excellent proteins of milk, make 
an important contribution of these essential 
food elements to the diet. 

DIGESTIBILITY. Enriched 5 Minute “Cream 
of Wheal” cooks to complete digestibility — 
even for infants — in onlv 5 minutes of boiling 
(no raw starch, no irritating bran particles). 

APPETITE APPEAL. Both Enriched 5 Min- 
ute and Regular “Cream of Wheat” have 
the same satisfsing, smooth and delicious 
wheat fla\or that appeals to appetites voting 
and old EspccialK 


: < 


tempting to patients 

- 

SsSlaMa * 


with dietarv problems 


-t.-i.trrpirujD'-nnr — m 
Xcurnn^r . t i mt err 
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ARMSTRONG X-4 BABY INCUBATOR 



The Armstrong X-4 Baby Incubator is a SIMPLE, 
SAFE, "HARD WORKING” welded-steel model for 
everyday use. And it is still LOW IN COST— Low 
In Cost to buy, to operate and to maintain. 

These facts attest its world wide acceptance. Close 
to 8000 now in use, from South Africa to Iceland, 
and almost 900 hospitals originally ordering 2200 
Armstrong X-4 Baby Incubators have, after using 
them, mailed repeat orders for 3300 more. 

If you want safety, reliability, low cost and sim- 
plicity, write today for descriptive bulletin and price. 
Shipment from stock. 


1. low cost 

2. Underwriters* laboratories approved 

3. Accepted by American Medical Assoc. 

4. Simple to operate 

5. Only T control dial 

6. Safe, low-cost, heat 

7. Easy to clean 

8. Quiet and easy to move 

9. Ball-bearing, soft rubber costers 

10. Fireproof construction 

11. Excellent oxygen tent 

12. Welded steel construction 

13. 3-ply safety gfas$~no plastics 

14. Full length view of baby 

15. Simple outside oxygen connection 

16. Night light over control 

17. Both F. and C. thermometer scale* 

18. Safe locking top ventilator 

19. low operating cost 

20. Aufomaticheaf and humidity control 

21. No special service parts to buy 

AND 


The Armstrong X-4 Baby In* 
cubator was the FIRST Baby 
Incubator to carry all three or 
these "awards”— 

1. Tested and approved by Under- 
writers* Laboratories, Inc. 

2. Accepted by the Council on 
Physical Meditjno, American 
Medical Association 

3. Tested and approved by Cana- 
dian Standards Association 

For about four years, it was the 
ONLY Baby Incubator carrying 
Underwriters’ laboratories, Inc. 
approval . . . thereby setting new 
standards of safety’ and operating 
simplicity in this field. 



Underwriter*' Laboratorlc*. Ine. 



Atnerlenn Medic*] Canadian Standard* 
Alloc. Anoc. 


THE GORDON ARMSTRONG COMPANY, INC. 

Division PP] • Buikley Building • Cleveland 15 , Ohio 

DUtrlbuled in Canada by INGRAM £ BEU, LTD. .TORONTO* MONTREAL* W(NN(PEG«CAlGARY*VANCOUVER 

Copyright 1W9 Tb* Gordon *nn*tron* Co.. IoC. 
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Original Communications 


THE EFFECT OF SPECIFIC THERAPY ON THE COMMON 
CONTAGIOUS DISEASES 


Presidential Address 


•Team V. Cooke, M.D. 
St. Louis, Mo. 


T IIE subject on which I have chosen to speak to you today, The Effect of 
Specific Therapy on the Common Contagious Diseases, is one which could 
be studied by several methods. The usual one is by observing a selected group 
of patients and noting the effect of certain specific therapeutic measures as 
compared with a similar control group or with previous experience with 
similar untreated patients. AH of us have used this method and have observed 
that specific therapy 1ms a striking effect on certain of these diseases. The 
wide application of such therapy and its influence on the general population 
is of considerable importance since, when truly effective, the results of specific 
therapy should he widespread and reflected nationally on the mortality of a 
disease nr cm its incidence or on both. Accordingly, the method selected was 
to examine the mortality statistics for certain of the common contagious dis- 
eases in recent years and to observe the possible effect on them that might he 
attributed to specific therapy. 

The data analyzed were from the annual reports of the vital statistics of 
the United Stales Eurcnu of the Census in recent years through 194ii, which 
was the last report available. In mortality statistics it is traditional to speak 
of the mortality rate or deaths per 100,000 of the population of all ages. Since, 
iu the contagious diseases to V.c considered, a very high percentage of deaths 
occurs during childhood, the mortality rate for children alone will be shown 
in certain instances. This is, of course, considerably higher than the general 
mortality rate but would seem to give a somewhat more accurate picture 
of the menace of the diseases in children. For su eh childhood rates, the fig- 
ures from tlie 1930 census acre used for the years 192(1 through 1935, and 
those from the HMD census for the years 193(1 through 1945. which seemed 
sufficiently accurate for this purpose. In this eonneetion it is of interest that 
although the population of the eontimutal United States increased from 


U % J , T V. ! ( ivt', 


M'- Una ,,r II, t Am. .-lean 


I Ode Poci. iv. Atlantic 
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122.775,000 in 1030 to 131,954.000 in 1940. or approximately 9,000,000, the cen- 
sus figures for children under 15 years of age decreased from 36,057,000 in 1930 
to 32,972.000 in 1940, or about 3.000.000, which is a fall from 29.4 per cent of 
the total population to 25 per cent. 

In conjunction with the mortality figures, the morbidity in the United 
States for various years was also tabulated from the Bulletins of the U. S. 
Public Ilealth Service. It must be understood that such morbidity figures 
are somewhat incomplete since many eases are unreported. However, since 
they are reported under comparable conditions from year to year, they 
are valuable in showing the relative annual prevalence of the diseases and 
especially those years in which the diseases are epidemic, because mortality 
has a natural relationship to the incidence. Before presenting any of the data, 
I should like to anticipate by stating that a most striking decrease in the 
mortality of several of the common contagious diseases has occurred in the 
past decade. The relation of this fall in mortality to the introduction of the 
sulfonamide drugs is so close as to leave little doubt that this form of specific 
therapy has had a greater effect upon the mortality of most of the common 
contagious diseases than is generally appreciated. Sulfanilamide came into 
general use in 1937, followed by sulfapyridine in 1939, sulfathiazole in 1940, 
and sulfadiazine in 1941, and all have been widely and increasingly employed 
during the succeeding years. All have been quite effective in pyogenic infec- 
tions, although the more recent ones have certain advantages. Penicillin was 
not generally available until 1945, so that it cannot be considered in the data 
to be presented. 

A general picture of the mortality of infectious disease in recent years is 
illustrated by the figures of all infectious and parasitic diseases, one of the 
categories summarized in the vital statistics data. This is seen in Graph 1, 
in which the total deaths and the mortality rate are shown. It will be noted 
that deaths ranged from 150,000 to 160,000 from 1930 to 1937, and that a sharp 
drop occurred in 1938 to around 120,000 with a still further fall to around 
100,000 in 1942. As is to be expected, the general mortality rate follows 
closely the curve of deaths and shows a similar fall. It is of interest that this 
decrease is sustained and progressive and that although many factors are con- 
cerned in mortality statistics, any abrupt and prolonged change must be due 
to some new and potent element. 

Not included in these figures on all infectious and parasitic diseases are 
those of the deaths due to pneumonia, which are shown in Graph 2. Here are 
illustrated the annual deaths from all forms of pneumonia, including lobar and 
bronchopneumonia and capillary bronchitis. Although there is a peak in the 
curve in 1936 with definite increased incidence in 1935 and 1937, the definite 
fall in mortality after this is evident, so that the levels in the later years of 
the graph are only somewhat more than one-half as high as in earlier years. 
This considerable increase in pneumonia deaths in 1936 was apparently in 
adults since, as will be seen later, it did not occur in children. Pneumonia 
has a special significance in the mortality of certain of the common contagious 
diseases, notably whooping cough and measles, so that particular attention was 
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paid to the pneumonia mortality in children, as shown in Graph 3. Here arc 
noted the death rates in children under one year, from one through 4 years, 
and from one through 14 years. In all groups it will be seen that there is 
little variation in the mortality rate in the years preceding 1038, but in that 
year and succeeding years there is an evident decrease in the 1- to 4-yeai 
and 1- to 14-year groups, so that in both of these the rate fell rather rapidly 
to a point little more than one-half of its previous levels. The death rate in 
children under one year, however (the heavy line), which was somewhat more 
than 800 per 100,000 prior to 1938, showed a decrease later to only around 
700 per 100,000, or very much less striking than in children over this age, 
since the fall in the 1- to 4-year group (the lighter solid line) was from over 
80 to around 50, and of all those children over one year (the lower broken 
line) from over 30 to less than 15. This difference in the mortality rate in 
infants under one year as compared with older children is emphasized again 
in Graph 4, in which the mortality I’ate in this infant group is shown with its 
percentage to all pneumonia deaths in children. Although the moderate fall 
in deaths after 1938 is still apparent, it will be seen that, of all the deaths 
from pneumonia in children, those in infants under one year increased from 
a percentage of 65 or below before 1938 until a few years later it had reached 
75 per cent of all pneumonia deaths in children. This emphasizes the fact 
that the factors associated with the decreased mortality in older children were 
much less effective in infants under one year. This same discrepancy will be 
noted later in connection with the deaths from whooping cough and measles, 
in both of which diseases pneumonia plays a most important role in mortality, 
and a possible explanation will he suggested. 

In reviewing separately the common contagious diseases, I shall include 
only diphtheria, scarlet fever and erysipelas, measles, whooping cough and 
meningococcus meningitis. Of the others in this category, mumps, rubella, 
and varicella have such a low mortality that they cannot be considered here, 
and with poliomyelitis, the lack of any form of effective specific therapy would 
render its discussion of little value. The control of smallpox, although still 
the outstanding example of the efficacy of specific measures, belongs to a 
previous era. 

The distribution of deaths in these common contagious diseases and their 
relative concentration during childhood, as well as the actual numbers of chil- 
dren dying from them in Continental United States, is reviewed in Table I. 


Taulv. X. Relation or Agf. to Mortality or Common Contagious Diseases and Tiifir 
Relative Frequency as a Cause ok Death 


I'EI! CENT OP ALL DEATHS 


DISEASE 


UNDER. 5 YR. 


UNDER 


15 


Whooping cough 
Measles 
Diphtheria 
Epidemic meningitis 
Scarlet fever 


9G 

07 

GO 

35 

•JO 


87 

90 

55 

75 


•Under five years. 



TOTAL DEATHS UNDER 
15 YR. 

19X1 TO 19X5 

YK. 


12,937* 

G,075 

5,782 

3,806 

1,3S7 
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INFECTIOUS AND PARASITIC 
DISEASES 

U.5. REGISTRATION AREA 
1930—1945 


. 119.320 

. 

\ 

\ 

\ 

\ 

V" 


MORTALITY RATE PER 100,000 
TOTAL DEATHS (X 1000) 


Graph 1. — Total deaths and mortality rate for infectious and parasitic diseases. 


PNEUMONIA— ALL FORMS 

U.S. REGISTRATION AREA 
1930— 1945 


V 


V-_/ 


72,896 

/\ 


—* MORTALITY RATE PER IOO.OCO 
- TOTAL DEATHS {X JOOO) 



Graph 2. — Deaths and mortality rate, pneumonia. 
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PNEUMONIA-ALL FORMS 

CHILDREN 

US. REGISTRATION AREA 
1930 — 1945 



DEATH RATES PER 100,000 
- — CHILDREN 0-1 YR. (X 10) 




Graph 3. — Death rates, pneumonia in children. 


PNEUMONIA- ALL FORMS 

CHILDREN UNDER I YR. 

US, REGISTRATION AREA 
1930^*1945 



MORTALITY RATE (X 10) PER 100,000 

RER CENT OF ALL PNEUMONIA OEATHS, 
0-14 YR. 


Graph 4. Mortality rate, pneumonia In children 0 to 1 j-ear of age. 
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Whooping cough leads the list with almost all of its deaths in younger chil- 
dren. and in each of the others more than one-half of the deaths occurred 
during childhood, while in measles and diphtheria the proportion is much 
higher. In the five-year period from 1941 to 1945. almost 30,000 children died 
from them, or a combined annual mortality rate of somewhat over 25 per 
100,000. Possibly particular attention should be called to the fact that in this 
five-year period diphtheria, a disease for which specific measures of prophy- 
laxis are most effective and which many believe to be now under control, 
still caused almost as many deaths in children as measles, and more than 
meningococcus meningitis and scarlet fever combined. At this point let us 
review in more detail the records of diphtheria and the effect of specific 
therapy in recent years. 

Diphtheria . — To recount briefly and in general terms the well-known history 
of specific therapy on diphtheria, it is only necessary to state that in the early 
part of this century the general mortality rate for the disease was more than 
20 per 100.000. The rate in children under 14 years was 60, and that in chil- 
dren under 5 years was more than 120 per 100,000 annually. With the in- 
creasing use of antitoxin in therapy, the mortality fell gradually but con- 
tinuously until by the early 1920 ’s the general rate had reached about 15 per 

100.000 although there were still reported more than 100,000 cases annually 
with over 10,000 deaths, most of them in children. It was about this time that 
specific prophylaxis with toxin-antitoxin was started, and a few years later 
toxoid was introduced. Following its more general use, the effect on both 
the morbidity and mortality' has been increasingly evident in the past two 
decades. In all years prior to 1935, diphtheria caused more deaths than any 
of the other common contagious diseases. The more recent course of the 
disease is shown in Graph 5, and it will be noted during the years 1930 to 
1945 that there was a steady decrease in reported cases to a level of about 

15.000 annually after 1940. The general mortality rate (shown in the lowest 
dotted line), which had reached 5 per 100,000 in 1930, fell to 1 per 100,000 by 
1940. A somewhat more accurate picture of its severity is obtained, however, 
by noting that the mortality rate in children under 5 years, even in 1930, was 
30 per 100,000 and that by 1945 this had fallen to about 7, while the decrease 
in mortality rate of children under 15 years was from 15 to 3 in this period. 
In all groups the mortality rate fell to about one-fifth of its previous level, 
although slightly less in younger children. Diphtheria is, therefore, one of the 
striking modern examples of the effect on a large population of specific ther- 
apy, since no doubt exists that the results in the period shown are attributable 
almost entirely to specific prophylactic vaccination. However, it must be 
pointed out that in recent years the excellent effect on the morbidity and 
mortality of diphtheria has become much less apparent and, since 1940, the 
curves have leveled off with relatively slight tendency to fall further. It is 
obvious that a disease which needs only the wide application of known and 
easily applied specific preventive measures to eradicate it, and which still has 
an incidence of almost 15,000 cases annually with well over 1,000 deaths yearly 
in children over a period of years, cannot be regarded with complacency. 
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Possiblj' it is only necessary to stress the fact that the progress in the con- 
trol of diphtheria has almost reached a standstill and that it remains a definite 
menace to life in children, in order to emphasize the necessity of increased ef- 
forts at more widespread active specific prophylaxis. No new methods in con- 
trol are apparently needed, since those available are quite effective, but the 
greater utilization of the present control methods is needed. 

Scarlet Fever . — Next let us observe the mortality course of scarlet fever 
over a twenty-year period from 1926 to 1945 in Graph 6, on which is shown 
also the reported cases. Although the figures are those of the mortality in all 
ages, 75 per cent of all deaths in scarlet fever were in children, so that the 
actual mortality rate in childhood is somewhat greater than shown in the 
diagram. It will be noted that from 1926 to 1937, the deaths (shown in the 
broken line) ranged around 2,500 annually with a general mortality rate (the 
solid line) of just above 2 per 100,000. It was during this time that specific 
antiscarlatinal serum had some vogue in therapy, although it is doubtful if it 
was used on a wide scale. Certainly no striking effect on mortality is evident 
until 1937, after which the total deaths fell rapidly and, since 1941, range 
only around 400 annually with the mortality rate around 0.3. The number 
of reported cases of scarlet fever (the broken line with a cross) also showed 
some decrease in the early part of this period although the rise to over 192,000 
in 1944 without a corresponding increase in mortality indicates that the fall 
in deaths is not related to a decreased incidence. The effect of the sulfon- 
amides on streptococcal disease has been abundantly demonstrated, although 
the degree of its reflection on the general mortality of clinical scarlet fever 
is surprisingly gratifying. 

Erysipelas . — Since scarlet fever is no longer to be considered a specific 
disease but as one of the clinical entities in the group of hemolytic strepto- 
coccal infections, it is of interest in this connection to consider another clin- 
ical type of streptococcal disease, viz., erysipelas. Early in the use of sulfon- 
amide therapy it was evident that this infection was conspicuous in showing 
a prompt and constant curative effect from such drugs. In Graph 7 is shown 
the mortality curve of this infection and its agreement with that of scarlet 
fever is apparent. From an average of 2,000 annual deaths before 1937, the 
mortality fell rapidly and continuously to reach a point of approximately 10 
per cent of the previous level. So far as children are concerned, approximately 
one-third of all erysipelas deaths were in children previous to 1937. After 
this time this percentage fell rapidly, so that in the most recent three years 
shown, the proportion of erysipelas deaths in children was only about one- 
tenth. The effect of specific therapy, therefore, has been strikingly more pro- 
nounced in children than in adults. Possibly it is of special interest to men- 
tion that deaths from erysipelas under one year of age which ranged from 
500 to 700 annually in the years before 1937, averaged only 30 annually in 
the last five years shown. 

Exact information on the general incidence of erysipelas during this 
period is not available since it is not among the reportable diseases, but in 
the past ten years it has been apparent that the number of cases seen has de- 
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creased very strikingly so that the infection which previously was moderately 
common is now relatively rare. The mortality fall in erysipelas, as a result 
of specific therapy, is, therefore, closely associated with a decreased incidence 
of the clinical disease and in this respect differs somewhat from that noted 
in the ease of scarlet fever. The possible reasons for this appear to be con- 
cerned with the nature of erysipelas infection and warrant brief comment. 
In a previous study of a number of children with erysipelas by clinical and 
cultural methods, it was found that in a very' high proportion of idiopathic 
cases, the patients had an associated acute upper respiratory infection and 
there is considerable evidence that idiopathic erysipelas is usually a secondary 
skin inoculation of streptococcal disease already present in the upper respira- 
tory tract. This view is further supported by the frequency of erysipelas 
around the face and head. The increasing and widespread use of sulfon- 
amides for all upper respiratory disease and the arresting effect of this form 
of specific therapy on all streptococcal infection may well be an important 
factor in the decreased incidence of clinical erysipelas, as well as on its 
mortality. 
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Whooping Cough . — As has been mentioned, whooping cough in 1935 dis- 
placed diphtheria as the chief cause of death among the common communicable 
diseases. Over many years 95 per cent or more of the deaths have been in chil- 
dren under 5 years of age so that we can limit the observations to this age 
group. Actually, however, over 99 per cent of all deaths occur in children 
under 15 years of age. In diseases in which there are marked epidemic fluctu- 
ations in morbidity with corresponding variations in the mortality, there are 
obvious difficulties in the demonstration of effects of specific therapy by mor- 
tality figures alone unless these effects are of more than slight degree. This 
is illustrated in Graph S in which the mortality rate (the upper solid line) 
of whooping cough is shown in children under 5 years. The morbidity curve 
of reported cases (very greatly reduced) is drawn (as a broken line) to illus- 
trate the considerable variations in incidence. If one considers that an annual 



reported morbidity of more than 200,000 cases constitutes an epidemic year, it 
will be seen that 1932. 1934, 1937, 1938, and 1941 were such years of greatly 
increased incidence. The mortality rate curve (the upper solid line) shows 
considerable variations coincident with the morbidity, but, after 1937, it is 
evident that the peaks of the mortality rate in 1941 and 1943 are definitely 
lower than in previous years of increased incidence. More striking is the 
greatly decreased mortality in 1944 and 1945, and. from the figures available 
from the Public Health reports, this decrease persisted in 1946 and was then 
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Graph 9. — Mortality of whooping cough, 0 to 1 year of age. 
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even considerably lower than in 1945. Although the figures of the past two 
years are not yet available, the record shown in the chart of increasing and 
persistent fall in general national whooping cough mortality in the past decade 
is of a degree that leaves little doubt of great improvement. 

The increasing use of prophylactic whooping cough vaccination may he 
considered in relation to the observed incidence of the disease, since one would 
expect this specific measure would have an effect primarily on the total mor- 
bidity and only secondarily on the mortality. In the reported incidence (the 
middle broken line), it is to be noted that only in 1944 and 1945 is there a 
decided decrease but it may be added that this decrease is still maintained 
in the two following years. This decline strongly suggests that active per- 
tussis immunization had indeed been sufficiently widespread to affect the 
general incidence of the disease. 

In the lowest curve (the dotted line) is plotted the mortality rate in 
infants under one year of age in which the annua] variations follow those of 
the morbidity curve but with relatively slight reduction in height. This mor- 
tality in the first year presents some interesting features as compared to that 
of children 1 to 4 years of age and in the next chart (Graph 9) the curve of 
total annual deaths under one year is again shown. The decrease in the num- 
ber of deaths and in the height of the peaks in epidemic years after 1938 is 
evident although slight. Most interesting, however, is the relative increase in 
whooping cough deaths in this early age group. In the upper curve, that of all 
whooping cough deaths, about 60 per cent occurred in the first year during the 
early 1930’s while the proportion rose rapidly after 1938 to reach more than 
70 per cent of all pertussis deaths. It is apparent that some factors concerned 
with the decline in mortality were operating more effectively at other ages 
than in young infants during this period. This relative increase in infant 
deaths is in part explained by noting the whooping cough mortality curve of 
children in the 1- to 4-year age group during this period as shown in Graph 10. 
Here the total annual deaths show a very decided reduction in the years 
subsequent to 1938, notably in the epidemic year of 1941. In addition to the 
absolute fall in deaths there was, as noted by the upper curve, a considerable 
relative decrease in the percentage of all pertussis deaths to the same degree 
that younger infants had shown a relative increase. 

Two factors which might be concerned in explaining this discrepancy 
suggest themselves. First, the possibility that in recent years the relative in- 
cidence of pertussis in children over one year of age has been decreased by 
prophylactic vaccination. Since the common practice has been to employ this 
measure during the latter part of the first year, one might expect that this 
would result in a relatively increased incidence and consequent higher mor- 
tality in younger infants. No age incidence figures are available to support 
this suggestion, although it seems somewhat unlikely that it would entirely 
explain the difference in mortality noted. In this connection, and because 
whooping cough mortality has more and more become primarily a problem 
of the first year of life, the question of earlier specific immunization must be 
seriously considered. Recent studies have shown that active immunization 
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in early infancy is as effective as in older babies and there seems no longer 
any justification for delay in this procedure, since the urgent need for early 
protection is only too apparent. The second factor concerned in the relatively 
increased mortality from pertussis in the first year may be related to the 
effect of specific therapy on bronchopneumonia to which whooping cough 
mortality is largely due. Reference has been made previously to the fact that 
the recent decrease in general mortality from common contagious diseases 
was coincident with the increasing use of specific therapy with sulfonamide 
drugs. In whooping cough, as will he seen later in measles, this fall in mor- 
tality is much more evident and definite in children over one year of age than 
it is in younger inf ants. This is quite analogous .to what has been pointed out 
in deaths from pneumonia unassociated with these diseases in children, and 
suggests strongly that the discrepancy is largely due to the pneumonia 
therapy. Since there is no evidence that sulfonamides are less effective in 
early infancy than in later life, it appears likely that the difficulty in adminis- 
tration of these drugs by mouth in adequate dosage to young infants has been 
an important consideration. A12 are familiar with these difficulties and with 
the fact that in hospital practice with very ill young infants, adequate drug 
and fluid administration is often possible only by parenteral injections. This 
procedure is only rarely practicable elsewhere and consequently limits effec- 
tive therapy in this group in many instances. In this connection, also, must 
be mentioned the fact that staphylococci are several times as frequent as a 
cause of pneumonia and of empyema during early infancy than later. Since 
these infections are especially virulent and relatively resistant to sulfonamide 
therapy, it is possible that at least part of the increased number of deaths in 
the first year may be related to them. If the foregoing hypothesis is true, a 
considerable improvement is to he expected in mortality in young infants in 
the period subsequent to that shown, by the substitution of penicillin therapy 
in such cases, especially in younger infants with pneumonia. This antibiotic 
is apparently equally effective, can be given even in small infants readily, and 
has an additional advantage over sulfonamides of the ability to control 
staphylococcus infections. 


It is true that young babies suffer more severely from all infections than 
older children, and we have become accustomed to the view that they have an 
inherent lack of resistance and a higher mortality than that seen in later 
life. It would he, however, unwise to adopt such a fatalistic attitude about 
mortality in early infancy without making every effort to obtain the maximum 
effect of all specific measures of proved value in this early age group. As has 
been suggested, there is evidence that this has not always been sufficiently 
emphasized. 

Measles. The next mortality figures to be considered are those of measles 
m which approximately one-half of all deaths occur in the first two years of 
l.fe with two-thirds under the age of 5 years, and these proportions remain 
relatively constant in each year. The actual number of deaths and, of course 
he mortality rate, may vary a great deal annually depending on the varii’ 
turns in incidence. The tabulation in Graph II shows'hose variation in a 
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I went v-vcar period from 192.1 to lil-1:). t Ik* relation ot 1 li t* reported case 
morbidity to the mortality. The actual mimiier oi deaths in children under a 
years is shown for the various years and is a little more impressive than the 
mortality rate curve, although the latter is almost identical in outline. It will 
he noted that, for example, 392} \ 1934. J93f>. and 3941-1944 were epidemic 
years during which more than twice the number of eases were reported 
than at other times. The reported incidence during these epidemics exceeded 
.">00.000 eases annually and at times reached around 800,000 as compared with 
that of 200.000 to 400.000 in the intervening years. The annual incidence of 
deaths follows a curve roughly corresponding that of the morbidity in the 
years prior to 1937. hut. after that time there is a very definite decrease in 
the number of deaths. Even the peaks during the epidemic years of 3938 and 
1941 show less than one-half the deaths in previous epidemic years, and are 
even lower than in many of the previous nonepidemic years. The extremely 
low morbidity and mortality in 1943 is unusual, and in the year following, 
from Public* Health Reports, measles was again epidemic with almost 700.000 
eases hut with only about 1,200 deaths. 

Since by far the most important cause of death in measles, as in pertussis, 
is a secondary pneumonia, it appears likely that the decrease in measles deaths 
since 1937 is largely attributable to a diminished mortality from pneumonia 
in the same manner as had been suggested in the ease of whooping cough, and 
is coincident with the increased use of specific sulfonamide drug therapy. In 
Ibis connection it is of some interest that the number of deaths annually from 
measles in Hie second year of life was considerably greater than that during 
the first year up to and including 3938. This was to be expected since measles 
is less common during the first year because of the well-known inherited 
immunity to the disease during the early months of life. Since 1938, however, 
there have been more deaths annually in the first year than in the second. 
Although in both age groups the measles mortality decreased, the agents 
affecting the decrease operated less effectively on infants under one year, as 
was apparent also in pneumonia and in whooping cough. The greater ease of 
penicillin therapy as compared with sulfonamide drugs in the treatment of 
these younger infants may be expected to show an increasingly favorable 
response in subsequent years, as was suggested in the ease of whooping cough. 

One form of specific therapy to be mentioned in relation to measles is the 
use of immune globulin and gamma globulin, although the effect of these agents 
on the mortality of the disease is somewhat difficult to estimate. Since the 
period of ready availabilily of gamma globulin was subsequent to the period 
reported here, probably no evidence of the use of these agents could be ex- 
pected in the mortality data under consideration. 

Meningococcus Meningitis . — In considering meningococcus meningitis, the 
last of the common contagious diseases for which the effect of specific therapy 
on mortality is to be reviewed, several features must be taken into account. 
Although this disease is the least prevalent, the variations in incidence be- 
tween epidemic periods and nonepidemic years are greater, and the ease fatality 
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rate is higher than in any o£ the other diseases considered. Certain general 
statements may he made about specific therapy of this infection, which can be 
divided into two periods: first, that with antimeningoeocens serum which 
was in common use from early in the present century; and second, chemo- 
therapy with sulfonamide drugs starting in 1937-1938. "With serum therapy 
no doubt exists that under favorable conditions and with its use early in 
the infection in hospitals there was a considerable reduction in mortality. No 
data are available, however, for analysis of the effect of this treatment on the 
general mortality of the disease, although it still remained high. With the 
advent of Ihe sulfonamide drugs, however, all clinics noted a very striking 
fall in mortality. A single example will illustrate this and is typical of the 
experience in most hospital observations. At the St. Louis Children’s Hospital 
during the years 1912-1937, in 222 children under 15 years admitted in various 
stages of meningococcus meningitis and treated by serum therapy the ease 
fatality was 40 per cent, while in 135 children admitted after 1937 and treated 
with sulfonamide drugs the ease fatality was only 5 per cent. The general 
incidence and mortality of the disease over a twenty -year period is shown 
in Graph 12, in which they are tabulated in thousands annually. Here the 
wide variations between epidemic periods and other years are evident, with a 
three- to tenfold epidemic increase. It is of interest that in all years prior to 
1941, the actual number of deaths was from 40 to 50 per cent of the cases re- 
ported, while after this the deaths averaged only about 20 per cent of the 
eases or about one-half of those in the previous period. Jn the lowest (dotted) 
line is shown the annual mortality in children under 15 years which forms a 
similar curve. In most years the proportion of childhood deaths is about 55 
per cent of the total mortality but it is of some interest that during the 
epidemic of 1935-1936 and again in 1943-1944 this percentage of children’s 
deaths was from 10 to 15 per cent lower, so that relatively many more deaths 
occurred in adults than in children. No data are available to explain this 
difference. It is possible that a higher incidence of the disease occurs in 
adults during epidemics since there is no evidence that therapy is more effec- 
tive in older persons than in children. 

Although the decrease in the general mortality level reached in recent 
years is gratifying, it is somewhat disappointing when compared with that 
possible in the larger clinics with modern treatment. One might attempt to 
explain this discrepancy in part by considering two possible factors which 
may interfere with more general application of therapy. The first concerns the 
difficulty in early diagnosis in certain eases of meningitis, especially in in- 
fancy, because of the absence of classical signs of meningeal irritation. All 
pediatricians arc familiar with the frequency with which the diagnosis of 
meningitis is made only after lumbar puncture, and that the value of this 
diagnostic measure in unexplained febrile illnesses is apparently not widely 
appreciated since many such infections are still admitted to hospitals without 
the diagnosis having been made. The second factor is related to the difficulties 
in administration of adequate sulfonamides by mouth in infants and at times 
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in older children severely ill with meningitis and requiring parenteral therapy 
in a manner similar to that discussed in the therapy of young infants with 
whooping cough pneumonia. Since 1945 the replacement of penicillin therapy 
for sulfonamides in such cases may well have a considerable effect on the 
mortality of this infection. Both of these factors are not important m most 
hospital practice but may have a bearing on the mortality of the disease else- 
where. 

SUMMARY 

To summarize briefly the effects of specific therapy on the common con- 
tagious diseases as shown by the recorded general morbidity and moitality in 
the United States, the following may be emphasized : 

1. Both the incidence and the deaths from diphtheria have shown striking 
reductions coincident with the increasing use of specific active immunization 
with toxoid. The fact that, in recent years, this reduction in morbidity and 
mortality has reached a halt without further downward progress, suggests that 
a new emphasis must be placed on the necessity for continued and more wide- 
spread active immunization of children. This is especially true since diphtheria 
still causes a large number of preventable deaths. 

2. Scarlet fever and other streptococcal infections including erysipelas 
have shown a rather abrupt and striking fall in mortality as a result of 
sulfonamide therapy. Clinical scarlet fever, although still moderately prevalent, 
when treated by modern methods of specific therapy with sulfonamide drugs 
and penicillin has reached such a low mortality as no longer to constitute a 
serious menace to life in children. 

3. In whooping cough, there is some evidence in the years subsequent to 
1943 that the incidence of the disease is decreasing as a result of specific prophy- 
lactic vaccination, since fewer cases were reported in the years 1942 to 1947 
than in any previous ones. The fact that more than 70 per cent of all pertussis 
deaths occur in the first year of life, however, emphasizes the desirability of 
earlier active immunization than now generally employed. There was an easily 
demonstrable fall in general mortality in whooping cough coincident with the 
period of increasing use of specific sulfonamide drugs therapy. This was ap- 
parently due to the effect of such treatment on the associated bronchopneumonia, 
since a similar reduction in mortality occurred during this period in measles and 
in children with pneumonia not associated with these diseases. The mortality 
of infants in the first year of life was much less affected in both whooping 
cough and measles than in older children, possibly because of certain difficulties 
in llie application of specific therapy in such young infants. 

4. The general mortality of meningococcus meningitis has also shown a 
decided decrease due to specific sulfonamide therapy, although its maximum 
beneficial effect has apparently not been attained because of certain difficulties 
in diagnosis and in the application of adequate treatment. It is likely that the 
more common use of diagnostic lumbar puncture in febrile illnesses of ill-defined 
origin, and with the increasing use of penicillin for therapv in meniimocoecus 

meningitis, especially in younger children, the mortality will be stilffm-ther 
reduced. 
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I hope that this review has clarified the results of specific therapy on the 
common contagious diseases of children in the past decade as reflected by their 
mortality in the nation. In all of these diseases the effect of specific measures 
has been definite and in some it has been most striking. Certainly the improve- 
ment has been greater in conservation of life in these diseases than in any 
previous similar period. It is still necessary, however, by precept and education 
to emphasize the need of wider application of methods already available in order 
to extend the help of these methods of therapy to all children so that the 
maximum benefit may be obtained. One can confidently hope that with more 
general use of newer forms of specific treatment, especially antibiotics, that 
still further progress will lie apparent in the near future. 

MORTALITY TABLES 

The following tables give the statistical data from which the graphs were 
prepared. The mortality figures are from the annual reports of the Vital 
Statistics of the United States Bureau of the Census, and those of morbidity 
are from the Bulletins of the U. S. Public Health Service. Mortality rates 
per 100,000 on children were estimated on the 1930 census figures for years 
1926 to 1935 and on 1940 census figures for years 1936 to 1945. 


Census Figures — Ciui.hrex — Continental United States 



A Mi PERSONS 

0-1 YR. 

0-3 YR. 

5-9 YR. 

10-14 YR. 

0-14 YR. 

April 1, 1 it.30 
April 1, 1340 

122,773.046 

131,354,144 

2.130,731 

2,020,174 

11,444,390 

10,541,524 

MTi 331 siim 




Deaths From Inkectjoi s and Parasitic Diseases and From Pneumonia (U. K. Regis- 
tration Area) 


year 

POPULATION 
(l\ S. REGIS- 
TRATION AREA I 

INFECTIOUS AND PARASITIC 
DISEASES 

PNEl MOMA, 

ALL FORMS 

DEATHS 

MORTALITY 

KATE PER 
100,000 

DEATHS 

MORTALITY 
RATE PER 
100,000 

1930 

118,560,800 

162,326 

137 

98,667 

S3 

1931 

119,421,000 

163,166 

137 

96,974 

SI 

1332 

120,122,000 


131 

92,474 


1933 

] 2.1,378,763 

153, .821 

124 

.86,949 

69 

1934 

126,373,773 

148,124 

117 

100,573 

SO 

1933 

127,250,232 

146,840 

113 

1 04,395 

.81 

1930 

128,053,180 

148,79.8 

116 

119,37.8 

93 

1937 

128,824,829 

149,959 

116 

110,009 

S3 

193S 

1 29,324,939 

119,085 

90 

87,923 

64 

1939 

130,879,718 

125,528 

96 

77,638 

39 

1940 

131,954,144 

119.755 

93 

72,368 

o3 

1941 

133,060,043 

119,320 

90 

03,935 

48 

1942 

133,770,500 

102,596 

76 

63,630 

4S 

1943 

133,996,319 

111,160 

SI 

72 SPG 

51 

1944 

132,352,003 

103.760 

so 

04,4 S4 

49 

1943 

131,975,774 

02,5)3.1 

70 

3S,19G 

44 



















Deaths From Pneumonia, All Forms, in Children' Under 15 Tears of Aon 
(U. S. Registration Area) 



ALI, under 15 YR. 

UNDER 1 YIt. 

1-4 

YR. 

1-14 

YR. 

year 

DEATHS 

KATE 

DEATHS 

c /c 

RATE 

deaths 

RATE 

DEATHS 

RATE 

1930 

32,176 

8!) 

19,948 

62,0 

921 

8,S62 

95.7 

12,228 


1931 

30,577 

85 

18,897 

61.8 

S74 

8,422 

90.7 

11,680 


1 932 

27,019 

75 

1 6,590 

61.4 

76S 

7,221 

77.8 

10,429 

30.S 

1933 

25' 44 7 

71 

13,631 

61.4 

724 

6,914 

74.5 

10,816 

31.0 

1934. 

29,364 

82 

17,900 

61.0 

829 

8,085 

86.0 

11,464 

33.9 

■CM 

26', 873 

75 

16,599 

61. S 

768 

7,339 

79.1 

10,274 

30.3 

1936 

29,236 

88 

17,749 

60.6 

878 

7,665 

90.0 

11,507 

3 / .2 

1937 

26,648 

81 

16,562 

62.1 

82 0 

7,0.08 

83.3 

10,086 

32.6 

1938 

24.727 

75 

16,014 

64.8 

793 

6,151 

74.5 

8,710 

28.1 

1939 


62 

13,780 

67.6 

682 


56.8 

6,602 

21.3 

1940 


62 

14,881 

72.8 

737 

4,097 

48.1 

3,571 

18.0 

1941 

18.578 

56 

13,687 

73.7 

678 

3,688 

43.3 

4,891 

15.8 

1942 

■BlilifW 

58 

14,333 

75.4 

70.0 

3,562 

43.2 

4,671 

15.1 

1943 

■aMuM 

64 

15,819 

74.6 

783 

4,053 

49.0 

3,381 

17.4 

1944 

1 18.116 

55 

13,500 

74.5 

668 

3,537 

44.5 

4,616 

11.7 

1945 

ImGliEB 

52 

12,661 

74.5 

627 

3,213 

37.7 

4,342 

10.8 


Diphtheria (U. »S. Registration Area) 



j ALL PERSONS 

DEATHS IN CHILDREN 
| UNDER 5 YR. 

DEATHS IN CHILDREN 
UNDER 15 YR. 

YEAR 

1 Mon* I 

1 BIDJTY 

i 1 

| DEATHS | 

RATE 

1 

NUMBER j 

% 

1 

RATE i 

NUMBER 

% 

RATE 


1930 

66,576 

5,822 

4.9 

3,428 

58.9 

30.0 

5,356 

92.0 

14.9 

1931 

70,671 

5,738 

4.8 

3.38S 

59.1 

29.6 

5,273 

91.9 

14.6 

1932 

59,784 

5,418 

4.5 

3,135 

57.9 

27.4 

4,959 

91.5 

13.8 

1933 

50,462 

4,937 

3.9 

2,951 

59.8 

25.8 

4,495 

91.0 

12.5 

1934 

43,156 

4,159 

3.3 

2,582 

62.1 

22.6 

3,774 

90.7 

10.5 

1935 

36,564 

3,901 

3.1 

2,349 

60.2 

20.5 

3,504 

89.8 

9.7 

1936 

30,018 

3,065 

2.4 

1,952 • 

63.7 

18.5 

2,748 

89.7 

8.3 

1937 

28,536 

2,637 

2.0 

1,657 

62.8 

15.7 

2,353 

89.2 

7.1 

1938 

30,508 

2,556 

2.0 

1,594 

62.4 

15.1 

2,308 

90.3 

7.0 

1939 

24,053 

1,997 

1.5 

1,297 

64.9 

12.3 

1,791 

89.7 

5.4 

1940 

15,536 

1,457 

1.1 

911 

62.5 

8.6 

1,285 

88.2 

3.9 

1941 

17,678 

1,293 

1.0 

833 

64.4 

7.9 

1,159 

89.6 

3.5 

1942 

16,260 

1,273 

1.0 

819 

64.3 

7.8 

1,132 

88.9 

3.4 

1943 

14,811 

1,196 

0.9 

721 

60.2 

6.8 

1,045 

87.3 

3.2 

1944 

14,150 

1,145 

0.9 

727 

63.5 

6.8 

.1,041 

90.9 

3.2 

1945 

IS, 669 

1,598 

1.0 

934 

58.4 

8.9 

1,405 

87.9 

4.3 


Scarlet Fever (U. S. Registration* Area) 


AI.Ii PERRON’S 


MORTALITY 

YEAR MORBIDITY DEATHS RATE 


CHILDREN UNDER 
5 YR. 


CHILDREN UNDER 15 YR. 


DEATHS I % | DEATHS % 


mortality 

RATE 
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Erysipelas (V. S. Kegistkation Area) 


■ 

s AJ.L PERSONS 

CHILDREN 

0-1 \E. 

1 CHILDREN 0-14 YE. 


DEATHS 

MORTALITY | 
RATE 

DEATHS 

MORTALITY 

RATE 

DEATHS 

</c 


2,455 

2.4 


32.0 

SS2 


1920 

2,680 

2.6 

791 

36.2 

967 

36.1 

1927 

2,167 

2.4 

776 

35.4 

937 

36.5 

192S 

2,724 

2.4 

741 

33.9 

900 

33.1 

I P2P 

2,SS7 

2.5 

7S0 

35.6 

947 

32.S 

1930 

2,30S 

2.1 

720 

32.9 

S86 

36.1 

1931 

2,275 

1.9 

63S 

29.1 

7S7 

34.6 

1932 

1.934 

1.6 

129 

24.1 

661 

34.2 

1933 

2.017 

1.6 

562 

25.7 

674 

33.4 

1931 

1,947 

1.5 

521 

24.0 

644 

32.5 

193.1 

2,106 

1.7 

572 

26.5 

701 

33.3 

193(i 

2,006 

1.6 

457 

22.G 

551 

27.5 

1937 

1,246 

1.0 

270 

13.4 

331 

26.6 

193S 

712 

0.1 

114 

7.0 

179 

25.1 

1939 

035 

0.5 

107 

5.3 

135 

21.1 

1940 

411 

0.3 

S3 

4.1 

101 

23.3 

1941 

36S 

0.3 

54 

2.7 

70 

21.7 

1942 

201 

0.2 

41 

2.0 

52 

19.9 

1943 

2S1 

0.2 

24 

1.2 

34 

12.1 

1944 

219 

0.2 

i.a 

0.9 

23 

10.6 

1941 

106 

0.1 

14 

0.7 

17 

10.0 


Wjioopixg Cough (V. S. Registration Area) 


Ml 

ALL 

PERSONS 


DEATHS IN CHILDREN 
UNDER 1 YR. 

DFATHS IN CHILDREN 
UNDER 5 YR. 

m mm 

MORBIDITY 

| DEATHS I 

RATE | 

[NUMBER j 

PER CENT | 

RATE ] 

[NUMBER j 

PER CENT | 

RATE 


166,914 

5,707 

4.6 


19.9 

155.0 


95.7 

47.9 

1931 

169,283 

4,619 

3.9 

2,685 

5S.0 

122.0 

4.408 

95.4 

38.5 

1932 

214.310 

5,364 

4.3 

3,232 

60.3 

147.0 

3,117 

95.4 

44.9 

1933 

179,135 

4,467 

3.6 

2,64S 

59.3 

120.0 

4,260 

95.4 

37.4 

1934 

265,269 

7,51S 

5.9 

4,565 

60.3 

207.3 

7,172 

95.4 

62.9 

1931 

172,489 

4,753 

3.7 

2,940 

61.6 

147.0 

4,493 

94.3 

39.4 

193G 

147,237 

2,666 

2.1 

1 ,71 S 

64.4 

78.1 

2,547 

95.5 

24 

1937 

,214,652 

4.9S1 

3.9 

3,171 

03.7 

35S.5 

4,809 

96.3 

45.7 

193S 

227,319 

4,778 

3.7 

3,091 

64. S 

154.7 

4,594 

96.1 

43.7 

1939 

1S3,046 

3,026 

2.3 

2,013 

00.5 

100.7 

2,920 

96.5 

27.8 

1940 

183, S66 

2,926 

2.2 

2,015 

cs.s 

100.7 

2.S44 

97.9 

27.1 

1941 

219, 9S7 

3,7So 

2.S 

2,572 

GS.O 

12S.5 

3,GGS 

96.9 

34.9 

1942 

191.3S3 

2.53G 

1.9 

1.S0S 

71.2 

90.0 

2,419 

97.0 

23.4 

1943 

i pi, son 

3,3 OS 

2.5 

2,419 

71.6 

121.0 

3,279 

97.0 

31.2 

1944 

109.S73 

1.87S 

1.4 

1,323 

70.4 

60.6 

I.S52 

97.5 

17.6 

1941 

133.792 

1,752 

1.3 

1.249 

71.3 

60.2 

1,699 

96.9 

16.1 

1946 

10S,71S 











1947 

111.991 

— 

— - 

— 

— 

— 

— 

— 

--- 















COOKE: EFFECT OF SPECIFIC THERAPY ON CONTAGIOUS DISEASES 


Measles (TJ. S. Registration Area) 



Meningococcus Meningitis (TJ. S. Registration Area) 


all persons 


CHILDREN UNDER 
5 YR. 


CHILDREN UNDER 15 YR. 


MORTALITY 

YEAH MORBIDITY DEATHS RATE DEATHS 


MORTALITY 
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CHORIORETINOPATHY ASSOCIATED AYITH OTHER 
CEREHRATi DAMAGE IX CHILDHOOD 


EVIDENCE 


OF 


A Syndrome or Unknown Etiology Separable From 
Congenital Toxoplasmosis 


Albert B. Sabin, M.D.. and Harry A. Feldman, Y.DA 
Cincinnati, Ohio 

E VER since chorioretinitis and eeiebral calcification were lecognized as im- 
portant manifestations in proved fatal eases of congenital toxoplasmosis, 
this disease came to be considered in differential diagnosis whenever one or the 
other of these signs was found, especially in association with other evidence of 
cerebral damage in childhood. In the past nine years many investigators in 
the United States , 1 '' 1 and more recently also in Sweden,* Holland. Ti s and Italy '- 1 
have used the rabbit test for toxoplasma antibodies for the serologic 11 confirma- 
tion” of the diagnosis of toxoplasmosis. The diagnosis of congenital toxoplas- 
mosis was made in surviving children with clinical manifestations similar to 
those encountered in the proved fatal cases of this disease when toxoplasma 
antibodies were found in the serum of both child and mother. However, since 
little was known about the development and persistence of this antibody, the 
diagnosis was occasionally also regarded as highly probable when only the 
mother's serum had antibodies and in some instances of chorioretinitis, or cere- 
bral calcification, or both, even in the absence of antibodies. Expressions such 
as •‘clinically typical toxoplasmic chorioretinitis" or "clinically typical cerebral 
calcification" had begun to appear in the literature. Since chorioretinitis of 
unknown etiology in adults was not infrequently found to he associated with 
toxoplasma antibodies in the patient's serum, "toxoplasmic chorioretinitis'’ had 
become a clinical entity of some impoitance in ophthalmology. However, the 
rabbit neutralization test on which these conclusions were based presented many 
pitfalls. Thus, the specific antitoxopiasmie activity of a scrum was highly 
thermolabilc even at ordinary refrigerator temperatures'" and was rapidly lost 
on slight dilution. The test was, therefore, qualitative rather than quantitative; 
it was incapable of differentiating between the antibody i espouse due to toxo- 
plasmic infection of relatively recent date and that resulting from exposure to 
toxoplasma in the more distant past, or conceivably to some other agent contain- 
ing a related antigen. Although there was good evidence that inapparent or 
clinically unrecognized toxoplasmic infection occurred in human beings, little 
or nothing was known about the incidence of toxoplasma antibodies in different 
age groups of the normal population. 

From Tin* Chlhlivn*K Hospital IU-mhuIi Foundation and Dcputment of JVdiatiio, Fni- 
wndty of Cincinnati Collide of Medicine. 

I»iiM‘nttd at tin* annual inectim; of tin* American I’cdiatuo Sootetv, Muv 3, 1(M0. at 
Atlantic City. N. J ’ 

•Senior Follow. National Kos«-ateh Council. 
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The recent development of new immunologic methods lias provided the 
means for considerable clarification of the problem. The new methods are the 
skin test in human beings”'" the complement fixation test with chorioallantoic 
membrane antigen" rendered more specific by high-speed centrifugation, 1 an 
the in vitro d.vc test for the demonstration of toxoplasma neutralizing anti- 
bodies."' In our experience, the skin test in human beings has proved useful 
only for crude population surveys and useless for diagnosis, because it nas not 
infrequently negative in individuals with antibodies in the serum and the extent 
of the positive reactions was not correlated with the titer of antibodies. A recent 
survey in the Cincinnati area revealed that the number of "normal people 
giving positive skin reactions to toxoplasma antigen and containing antibody in 
their serum rises gradually from zero in those under 5 years of age to over 65 
per cent in middle age and beyond. 13 It is not clear at this time whether this 
high incidence of antibody, usually of low titer, in the older members of the 
normal population is all due to inapparent or unrecognized infection with toxo- 
plasma or to infection with an as yet unknown agent antigenieally related to it. 
It is clear, however, that mere association with toxoplasma antibodies, and more 
especially antibodies ot' low titer, cannot be regarded even as presumptive evi- 
dence that certain obscure clinical conditions arc etiologically related to loxo- 
plasma. The recently developed in vitro dye test 13 provides the most sensitive 
and quantitative means for measuring toxoplasma neutralizing antibodies, and, 
together with the improved complement fixation test," yields the most precise 
information that can be obtained at this time regarding the immunologic re- 
sponse to toxoplasmic infection. The dye test depends on the discovery that the 
cytoplasm of the toxoplasma loses its affinity for methylene blue and certain 
other basic dyes after it has combined with the specific antibody, which is heat- 
stable and has been acted on by a heat-labile, nonspecific, accessory factor present 
in small amounts in human scrum . The dye test titer refers to the highest origi- 
nal dilution of a scrum which, in the presence of a constant amount of accessory 
factor, is capable of depriving the cytoplasm of 50 per cent of the toxoplasma of 
its affinity for methylene blue at pH 11.0. In experimental animals the dye test 
antibody appeal's within three to five days after infection and reaches peak titers 
of 1 :1,000 to 1 -.4,000 in ten to twenty-one days, while the complement-fixing 
antibody, as a rule, appears later. The data which have been accumulated thus 
tar indicate that the same high titers occur in both clinically apparent and 
inapparent toxoplasma. infections in human beings, and can persist at this high 
level for at least two to five years. The complement-fixing antibodies ean also 
persist for this long period in human beings," and it is, therefore, of interest 
that the low-titer neutralizing antibodies encountered so often in the normal 
population are much less frequently associated with complement-fixing antibodies. 


During the past year we applied the dye test, and in most instances also the 
complement fixation test, to the study of sixty children with various manifesta- 
tions suggestive of congenital or neonatal cerebral damage. Only a few of these 
were seen in Cincinnati: the majority ea me iron i different part's of the United 
«|M „ tar My, f™, KnstaM, Holland. and Czechoslovakia. The scro- 
" , "" s ™ ,W «»a r*r exeeplions ah, „„ the!,- mother 
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correlated with the clinical histories and roentgenograms of the skull which were 
kindly supplied by a large number of interested pediatricians. Since the experi- 
ence of one of us (A. B. S.) in previous years had indicated that in the absence 
of both chorioretinitis and cerebral calcification, the tests for toxoplasma anti- 
bodies (by the rabbit method) were almost invariably negative among children 
with hydrocephalus, microcephaly, convulsions, or other signs of cerebral damage 
of congenital or neonatal origin, not many of these were included in the present 
study. However, among the sixty children in the present investigation there 
were seventeen without chorioretinopathy, and all of them gave negative sero- 
logic tests although some of their mothers gave positive results with titers such 
as might be encountered in the normal population of similar age. The toxo- 
plasma antibody titers on the children with chorioretinopathy observed during 
life, post mortem, or both, and in most instances also on their mothers, are pre- 
sented in Table I. In three eases of pathologically proved congenital toxo- 
plasmosis with chorioretinitis and cerebral calcification, only the mothers’ sera 
were tested and these yielded the high dye test and complement-fixing titers 
encountered in experimentally infected animals. In addition to the three fatal 
cases just mentioned, there were two additional pathologically proved cases of 
infantile toxoplasmosis which helped to establish the fact that high antibody 
titers were the rule in recent cases of proved toxoplasmic infection. It is evident 
from the titers listed in Table I that the children with chorioretinopathy and 
other evidence of cerebral damage clearly fell into two distinct groups — one sero- 
logically compatible with a diagnosis of congenital toxoplasmosis and the other 
not. During the first twenty-three months of life in the serologically positive 
children, the dye test titers were all in the range of 1 :1,02-1 to 1 :16,384 and all 
hut two of the ten children had complement-fixing titers of 1 -.16 to 1 :12S. The 
mothers’ sera were all positive in the complement fixation test and their dye test 
titers were also high. The same was also true in the case of the children and 


Table I. Quantitative Toxoplasma Antibody Tests on Children Exhibiting 
Chorioretinopathy With Othep, Signs of Cerebp.al Damage 
and on TiiEir. Mothers 


GROUP 

TIME 

AFTER 

BIRTH 

(MO.) 

CHI DDK EX 

MOTHERS 

NO. 

BYE TEST 
TITERS 

COMPEEMEXT- 
?IXIXG TITERS 

XO. 

BYE TEST 
TITERS 

COMPLEMEXT- 
FIX1NG TITERS 

Serologically 
compatible 
with con- 
genital toxo- 
plasmosis 

0-5 

■ 

4,090, 1,024 
1,024 

), 32. 32, 128 

H 


32, 04, 32 
32(16), 32 

0-23 

6 

4,090, 1,024 
1,024, 1,024 
4,090, 1G.3S4 

M«M|| 

0 

1 , 024, 4,096 
1,024, 1,024 
1,024, 250 

16, 32, 4 

16, 32, 4 


0 

250, 1,024 
12S, 1,024 
1,024 

04, (54, 12S 

S, 10. 10 

6 

256, 256 

256, 256 

32, 1,024 

04, 1G, 64 

S, 4, 10 

72-S4 

4 


mm 

2 

12S, 64 

S, 32 

Serolojlii'litly 
not confjpni- 
fitl toxo- 
jllasmosi? 

0-5 

5 

0.0, 0,0,0 

o.o.o.o 

5 

4,0.0,0,0 

0,0,0 

(5-23 

14 

MMM 

0.0, 0,0, 0.0 
0,0,0,0,0.0 

14 

mmm 

S, 2.2, 0,0,0 
O.O.O.O.O.O 

07 

1 

0 

0 

1 

0 

0 
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mothers tested between 24 and 71 months after birth, although some of the 
antibody titers tended to be lower. Among the four children aged 6, 6%, 7 and 
7 years the dye test titers were 64, 64, 16, and 16, respectively, and the comple- 
ment-fixing titers were 8, 16, 0, and 2, respectively. The sera of the mothers of 
the 6- and 6%-year-old children were both positive with dye test titers of 128 
and 64 and complement fixation titers of 1 :8 and 1 :32, respectively. One of the 
7-year-old children had been observed by one of us (A. B. S.) since 6 months of 
age and his mother’s serum taken at that time was strongly positive by the 
rabbit test. 1 It is apparent, however, that the. antibody titers drop with the 
passage of the years, and after 6 to 7 years of age it may be difficult to establish 
the diagnosis of congenital toxoplasmosis in the individual case. In the sero- 
logically negative group of twenty children, nineteen were under 2 years of age 
and all but one gave completely negative results. The mother of the one 12- 
inonth-old child, whose serum yielded a positive dye test only in the undiluted 
state, had a serum dye test titer of 1 :64, and it is possible that this may represent 
an unusually long persistence in very low titer of placentally transmitted ma- 
ternal antibody. 10 The occurrence of “dye- test” antibody in low titer among 40 
per cent and complement-fixing antibody of low titer among 15 per cent of the 
mothers of this group of serologically negative children corresponds to what one 
may expect to find in the “normal” population of the same age, and is in sharp 
contrast to the results in the mothers of the serologically positive children, par- 
ticularly during the first two years after birth. The whole serologic pattern is 
so strikingly different in the two groups, that now there appears to he no justi- 
fication for considering the diagnosis of toxoplasmosis in the absence of con- 
clusive serologic data. The assumption that the neutralizing or dye test anti- 
bodies may disappear quickly in some individuals or that infants may be slow 
in developing their own upon losing the placentally transmitted maternal anti- 
body is without valid evidence and, therefore, untenable. 

A remarkable difference in the incidence of cerebral calcification was found 
among the children with chorioretinopathy depending on whether or not the 
serologic evidence for congenital toxoplasmosis was positive or negative. The 
analysis of the data shown in Table II indicates that the incidence of cerebral 
calcification was 92 per cent in the serologically positive group as compared with 
5 per cent in the serologically negative group among the children under 2 years 
of age. In the serologically positive group of ten children 2 to 7 years of age 


lAni.n II. Incidence of Cerebral Calcification Among Children Exhibiting Chorio- 
retinopathy and Other Evidence of Cerebral Damage in Relation to 
Serologic Evidence of Congenital Toxoplasmosis 


SEROLOGIC EVIDENCE 

OF congenital 

TOXOPLASMOSIS 

AGE GROUP 
(YR.) 

NO. 

CEREBRAL CALCIFICATION 
(% POSITIVE - ) 

Positive 

Under 2 

2-7 

13 

10 

92 

SO 

Total 

23 

87 

Negative 

Under 2 

2-7 

Total 

19 

1 

20 1 

5 

0 

5 
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Kit;. 1. — An $-nnmth-old infant with extensive hydrocephalus, diffuse cerebral calcification, and chorioretinopathy not due to toxo- 
plasmosis, Section through cerebral cortex showing ubnomml blood vessels. (a) Hematoxylin .and eosin. ( L ) PhosphotunKstic acid 
hematoxylin. Arraus point to affected vessels. (XH)fl.) 
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nt the time their sera were first tested, there were two without cerebral calcifica- 
tion (24 months and 44 months old) ; together with our colleague, radiologist 
Dr. Frederic N. Silverman, we had an opportunity to examine the skull roent- 
genograms on these two patients and could confirm the absence of grossly dis- 
cernible calcification. (We are indebted to Dr. Arild K. Hansen of Galveston, 
Texas, and Drs. C. P. Beattie and R. S. Illingworth of Sheffield, England, for 
forwarding these roentgen pictures to us.) This high incidence of cerebral 
calcification in surviving children with positive serologic evidence of congenital 
toxoplasmosis is in keeping with the observations recorded in the literature on 
the proved fatal eases of the infantile disease; in only four of the thirty-one 
reported fatal, infantile 'cases, in which toxoplasma had been demonstrated and 
a search for calcification was made post mortem, was the brain found to be free 
of calcium deposits. 



)• m. 2. — Same as lug. 1. Abnoimal blood -\essel undei liigbci magnification, (a) Hemu- 
tox> lm and cosin. b) Pbosphotungstic acid lieniatox\lin. ( X S 1 0 ) Figs 1 and •> wetu 
photographed from sections supplied by Di. YV. YV. Tnbby of .Memphis, Tcnn 


In the present study only one patient Yvas encountered who had diffuse 
cerebral calcification and hydrocephalus associated with the chorioretinopathy 
and yet gave negative serologic tests for toxoplasmosis. This patient died at 18 


months of age shortly after the serologic tests had been performed and through 
the courtesy of Dr. Robert Ward of the Department of Pediatries, Xew York 
University College of Medicine, we had an opportunity to examine sections of 
the brain, in which we could find no toxoplasma or any old, inflanunatorv, 
granulomatous lesions suggestive of toxoplasmosis. One of us f A It S ) lunv' 
ever, had previously encountered two other infants (7 to 8 months of a’m) in 
whom cerebral calcification, choriou-tinopathy, and internal IivdroceplialuC were 
not tound. on histology examination post-mortem, to he associated either with 
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toxoplasma or with an inflammatory process suggestive of toxoplasmosis. The 
first of these was studied through the courtesy of Drs. Gilbert J. Lew and 
AC. AY. Trihhy of Memphis, Tenn. Toxoplasma antibody tests by the rabbit 
method (carried out by our colleague, Dr. Buclnnan) were entirely negative 
on the mother and the child. The child died at about S months of age and 
the striking finding in the brain (in addition to the extensive internal hydro- 
cephalus and diffuse cerebral calcification) was the many areas of softening 
associated with peculiar degenerative changes in many of the small blood 
vessels, consisting of a marked, usually eccentric thickening of the walls 
filled with hyaline or amorphous, granular or fibrillar, acidophilic material, 
staining a deep purple with phosphotungstie acid hematoxylin. (Figs. 1 and 2 
were photographed from sections kindly supplied by Dr. AY. AY. Tribby.) The 
eye lesions were also noninflammatory and consisted of areas of retinal and 
choroid atrophy. In the second child no toxoplasma serologic tests were per- 
formed but the sections which one of us (A. B. S.) saw through the courtesy 
of Drs. B. A r . Platou and John Dent of New Orleans, exhibited similar vascular 
changes in addition to cerebral calcification and chorioretinal atrophy, but 
neither toxoplasma nor the inflammatory lesions of toxoplasmosis could be found. 
It should, perhaps, be noted here that the recent report 17 that diffuse torulosis 
in the newborn infant may give rise to cerebral calcification, hydrocephalus, and 
chorioretinitis needs some revision. Through the courtesy of Dr. Sidney Farber, 
one of us (A. B. S.) has had an opportunity to study the sections on these cases, 
and toxoplasma were identified as the cause of the lesions in the brain, eyes, and 
viscera. Tests on the sera of the mothers of two of these cases, kindly supplied 
by Dr. Farber, yielded the same high toxoplasma neutralizing and complement 
fixing antibody titers as the other mothers of children with congenital toxoplas- 
mosis listed in Table I. 

It would appear from these observations that, while chorioretinopathy in 
infancy and early childhood without concomitant serologic evidence of toxo- 
plasmosis is only infrequently associated with cerebral calcification, it is not pos- 
sible in the individual patient to be certain of the diagnosis of toxoplasmosis on 
any clinical grounds. All that can be said is that when chorioretinopathy is 
associated with cerebral calcification in infancy, the chances are approximately 
90 per cent that it is due to toxoplasma. Conversely, when chorioretinopathy is 
encountered without cerebral calcification in infancy, the chances may be about 
90 per cent that it is not due to toxoplasma. The precise diagnosis in the in- 
dividual case can be of special importance in determining the advice that may 
be given to parents with regard to the expectation of normal children from 
subsequent pregnancies. An analysis of our own data taken together with in- 
formation available on reported cases (to be published separately) of unequivo- 
cal instances of congenital toxoplasmosis, indicates that subsequent children, 
born at any time after the toxoplasma-infected child, are normal. This has oc- 
curred in mothers with very high titers of neutralizing and complement-fixing 
antibodies. 1 ' 1 suggestin'! that the persistence of these antibodies in high titer is 
not indicative of an active toxoplasmic infection that might be transmitted in 
vtcro. Since very little is as yet known about the etiologic basis of those in- 
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fantile cases of cerebral damage associated with chorioretinopathy which are not 
due to toxoplasmosis, it is highly desirable to analyze whatever information may 
be gathered on them. 

Brief summaries of the histories and clinical manifestations available on 
each of the nineteen children with chorioretinopathy but without cerebral calci- 
fication or serologic evidence of toxoplasmosis are presented in Table III, and 
an analytic summary of the manifestations in all the children is given in Table 
IV. Serologic tests for syphilis were negative in all of these patients. It may 
be seen that microcephaly or macrohydrocephaly, convulsions, and psychomotor 
retardation were frequent concomitant features. In at least thirteen of the 
nineteen children there were no associated congenital defects, while in five, 
various types of congenital deformity not referable to the nervous system were 
present. From the available histories one cannot incriminate any clinically 
recognized infectious disease of the mother or exposure to roentgen rays during 
pregnancy. A history of prolonged or difficult labor was present in only two 
instances, and of premature birth in one instance among thirteen case histories 
unth information on these subjects. Data on the status of preceding or succeed- 
ing siblings is as yet very scanty. In seven of twelve cases, the patient was the 
first-born child and no information is as yet available on the result of subsequent 
pregnancies; in four instances the preceding siblings were all well, and in an- 
other family there were three preceding normal children, one preceding child 
with “a questionable spell” at 2 years of age and some retardation in motor 
development, and one child, appearing entirely well at 6 weeks of age, born sub- 
sequent to the patient. One of the patients in this group (No. 7 in Table III; 
Fig. 4) died at 12 months of age of a bronchopneumonia while this report was 
in preparation. The brain of this patient showed evidence of defective develop- 
ment (multiple microgyria, one open lateral ventricle with multiple cysts in a 
highly proliferated choroid plexus, abnormality in convolutions and sulci) but 
not of any inflammatory process; grossly one eye showed evidence of retinal 
and choroid atrophy while the other, with microphtlialmus and microcornea, 
exhibited a retrolental mass in the vitreous. 


It is not at all unlikely that the syndrome of infantile chorioretinopathy 
and cerebral damage without cerebral calcification or serologic evidence of toxo- 
plasmosis may ultimately be associated with a variety of etiologic factors. In 
the fn-st description of the damage caused the human fetus by excessive exposure 
of the mother to x-rays, Aschenheim 18 noted that a child with microcephaly and 
imbecility had chorioretinitis in both eyes which also exhibited microphthalnms 
and optic atrophy. In his description of the bilateral retrolental fibroplasia 
which develops in certain premature infants, Terry 10 reported one case (Case 6, 
7 months old) in which retrolental fibroplasia was present only in the right eye 
while the left eye presented a lesion in the macular region resemblin'* a°”heal 
ing chorioretinitis.” Both Gregg 00 and Swann et aid 1 in their reports on con" 
genital cataracts in children born of mothers who had German measles early in 
pregnancy, mentioned an instance in monocular cataract cases in which the 
other eye presented chorioretinal lesions. While the possibility of toxoplasmosis 
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PATIENT 



NAME, 

AGE AT 



RACE, 

TIME OF 

STATE 


AND 

TEST 

on 

SO. 

SEX 

(MO.) 

COUNTRY 

13 

St. 

Negro 

Female 

12 

Maryland 


Louisiana 


15 Br. 
White 
Female 


lfi Fi. 14 

White 
Male 


Holland 


England 

(Shef- 

field) 


17 01 . 

White 
Male 


Michigan 


CHIEF MANIFESTATIONS A XL) PERTINENT HISTORY 


O.D. — large atrophic lesion with pigmented margins 
at temporal side of macula and a similar, smaller 
lesion hut three times the size of the disc in the 
upper temporal region. O.S. — large "atrophic lesion, 
"many times” the size of the disc in the temporal 
area but sparing the macula. Vessels, media, and 
discs normal. Spastic, retarded infant with major 
generalized convulsions since 11 months of age. No 
maternal illness or exposure to x-rays during preg- 
nancy. Courtesy of Dr. J. Neill Lysaught, Harriet 
Lane Home, Johns Hopkins Hospital. 


Area of chorioretinitis involving macular region of 
right eye, variable right internal strabismus. Micro- 
cephaly since birth, spastic, retarded, mongoloid 
facial features, mannerisms of mentally deficient in- 
fant. Patient is fifth child, from a normal, full-term 
delivery. Preceding siblings normal except one with 
questionable "spells” at 2 years of age and delay 
in walking until 2 years of age; one succeeding 
sibling normal at 6 weeks of age. No maternal ill- 
ness during pregnancy and no family history of 
retarded development.' Courtesy of Dr. It. V. Platou, 
Tulane University, New Orleans. 


Bilateral chorioretinitis. Hydrocephalus since 1 month 
of age without preceding infection or trauma. CSF: 
xanthochromic, no cells, "contains albumin.” Nor- 
mal, spontaneous delivery. No maternal illness or 
exposure to x-rays during pregnancy. Courtesy of 
Prof. S. van C reveld of Amsterdam. 


O.S. — fundus shows large white areas mostly circular 
with large amounts of black pigment at periphery 
or within the affected areas. O.D. — removed at G 
months of age because of "tumor mass” which un- 
fortunately was lost before histologic examination. 
Microcephaly. CSF was normal. Smiled at 2 
months, sat up at G months, and can stand and walk 
with support at 13 months. First born child from 
a normal, full-term delivery. No maternal illness 
during pregnancy; single exposure to x-rays for 
diagnostic purposes between seventh and eighth 
month of pregnancy. Courtesy of Professors B. S. 
Illingworth and C. P. Beattie of the University of 
Sheffield. 


Bilateral retinal atrophy simulating old chorioretinitis. 
Convulsive episodes since 2 months of age; occa- 
sional unexplained febrile episodes. No maternal 
illness during pregnancy. One preceding 4-vear-oId 
sibling norma). Courtesy of Dr. J. C. Montgomery 
of Detroit. 
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PATIENT | 


NO. 1 

name, 

RACE, 

and 

SEX 

AGE AT 
TIME OF 
TEST 
(MO.) 

STATE 1 
OR 

COUNTRY 

CHIEF MANIFESTATIONS AND PERTINENT HISTORY 

18 

Bo. 

White 

Female 

18 

New 

Jersey 

Blindness first noted at 3 months of age; bilateral 
microphthalmus and chorioretinitis. Convulsions 
without fever at 5 months and at 14 months. Could 
sit alone at 10 months, stand with support at 12 
months, and spoke a few words at IS months. Born 
• during sixth month of pregnancy after sudden, spon- 
taneous, severe maternal hemorrhage; birth weight 
2 pounds, 4 ounces, but weighed 12 pounds at 3 
months. No maternal illness or exposure to x-rays 
during pregnancy' and no history' of familial disease. 
One preceding, 4-year-old sibling entirely' normal. 
Courtesy' of Drs. C. P. Defuccio and R. G. Berggreen, 
Medical Center, Jersey City. 

TsT 

Bu. 

Female 

07 

Louisiana Unusually severe, long standing, healed choroiditis. 

Convulsions and mental retardation. Head normal 
size. No maternal illness or exposure to x-rays dur- 
ing pregnancy. Courtesy of Dr. R. D. Johnson, 
Oehsner Clinic, New Orleans. 


Table IV. Chorioretinopathy Without Cerebral Calcification in Infancy Not Due to 
Congenital Toxoplasmosis; Clinical Manifestations and History 
in a GROur of Nineteen Children 


.Ir/r (at time of study) 

Under 12 months 12 

12 to 18 months 6 

Ci months 1 


Byes 


Brain 


Olhrr 


Fundi. Atrophic or degenerated areas without pigment but surrounded by zones 
of increased pigmentation, frequently described as “old, healed chorioreti- 
nitis,” situated in various parts of the fundus and often affecting the macula. 
Both eyes, 14; one eye only, 4; not stated, 1. 

Blind 4 

Microphthalmos 4 


Microcephaly 

Macrohydrocephaly 

Convulsions 

Psychomotor retardation 

Cerebrospinal Fluid 

Congtnital Defects 
Definito 


S 

4 

11 (since birth or first appearance at 2, 3, 5, 
7, or 11 months of age). 

10 definite; 3 slight or questionable; others 
unknown. 

In 3 of 8 studied protein increased up to 90 
mg. per cent. 


Questionable 

None 


1. Cleft palate; multiple hemivertebrae 

2. Deformed right ear 

3. Talipes eauino-varus, bilateral 

4. Mongoloid features in Negro child 

5. Pigeonbreasted 
1 Cardiac type? 

13 


Zliiton) of Sihbn tjs ~ ~ 

Of 12 families studied, patient first born in 7; preceding children in other 5 families 

all normal, and 1 succeedi ng child also normal. 0 lamilleH 

/futon; of Mothers During Pregnancy ~ — — 

Infectious Disease ’ 0/15 

Uxposture to X-Ray 


Prolonged or difficult labor 
Premature birth 


None in 11 and single exposures for diagnosis 
m 2 of 13 studied. S 

Only 1 of 13 definite; at 0 months associated 
y>ith hemorrhage. 
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cannot ln> eliminated in these eases, these observations, nevertheless, suggest that 
a variety of factors may prove to he responsible for nonloxoplnsmie ehorio- 
jetinopathy in infaney. 
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SUMMARY 

The new, quantitative, in vitro, toxoplasma dye and complement fixation 
tests give a certainty to the diagnosis of congenital toxoplasmosis that was not 
possible hitherto. By means of these tests it was found that chorioretinopathy 
associated with other evidence of ocular and cerebral damage or defects and not 
due to toxoplasmosis, is not infrequently encountered in infancy and early child- 
hood. When infantile chorioretinopathy was associated with positive, quanti- 
tatively significant serologic tests for toxoplasmosis, the incidence of grossly per- 
ceptible cerebral calcification in roentgenograms of the skull was approximately 
90 per cent, of 23 cases, while in a group of twenty children with chorio- 
retinopathy and negative serologic tests for toxoplasmosis the incidence of cere- 
bral calcification was only 5 per cent. Although the syndrome of infantile chorio- 
retinopathy, without associated cerebral calcification or evidence of toxoplasmic 
infection will probably prove to have a multiple etiology the available data sug- 
gest defective development rather than destructive, necrotic lesions as the more 
probable pathologic basis. Attention is also called to the existence in infancy 
of a syndrome characterized by extensive destruction of brain tissue with hydro- 
cephalus, diffuse cerebral calcification, and chorioretinopathy, associated with 
bizarre, "degenerative” changes in the small blood vessels which can be dis- 
tinguished from that of congenital toxoplasmosis only by serologic tests or patho- 
logic examination. The serologic elucidation of the diagnosis, in the individual 
case, is of particular importance with regard to the outlook for subsequent chil- 
dren, since the accumulated data indicate that normal subsequent children have 
been born in all instances in which the diagnosis of congenital toxoplasmosis 
could be made with certainty either on pathologic or quantitative serologic 
grounds. 
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TIIE DEVELOPMENTAL ASPECT OF CHILD VISION 

Arnold Gesell, M.D. 

New Haven, Conn. 

T HE development of vision in infancy and childhood is very complex, for 
the simple reason that it took countless ages of evolution to bring human 
vision to its present advanced state. Visual perception ranks with speech as a 
distinctive human trait and it passes through comparable growth stages. More- 
over, vision is not a separate, isolated function; it is profoundly integrated with 
the total action system of the child — his posture, his manual skills and motor 
sets, intelligence, and even personality make-up. Indeed, vision is so intimately 
identified with the whole child that we cannot understand its economy or its 
hygiene without investigating the whole child. 

Under a program of cooperative research at the Yale Clinic of Child 
Development, we have made periodic studies of the normal visual functions in 
their relation to the total action system of the child at a score of advancing age 
levels from early infancy to the tenth year.* In general, about fifty children 
were investigated at each age. The data were gathered through clinical exami- 
nations of behavior patterns; naturalistic observations of spontaneous behavior 
at home, school, and guidance nursery; graded tests of visual skills; optometric 
measurements; and retinoscopic determinations of the brightness, the motion, 
the direction, speed, and color of the retinal reflex in the natural reactive eye. 
All the findings were analyzed and compared from age to age and from child 
to child to define growth trends. 

THE EMBRYOLOGY Or USUAL BEI1 \MOR 

Studies of viable premature infants yielded data concerning the fetal stages 
of visual development.. This development is very precocious. Vision has a 
motor basis. The eyes of the fetus move beneath their fused lids as early as 
the twelfth week after conception. For over six months prior to birth the eyes, 
although in darkness, move with increasing coordination to meet the demands 
that will be made upon them when subjected to light. Two months before birth 
the retina assumes an adult arrangement. Four lunar months before birth the 
fovea forais and establishes itself definitively at the final adult distance from 
the optic nerve head. This remarkable fact certifies to the profound importance 
of vision in the organization of human behavior. The eye itself will more than 
double its weight before birth. The brain will inciease three and one-half times 
from birth to maturity, and the body twenty-one times. Nevertheless, the dis- 
tance between fovea and nerve head remains an absolute, a fixed pivotal area 
in all the ensuing morphogenesis of the action system. 

Presented at the FIftj -Ninth Annual Meeting of tha Ameiiem Pudiatr.c Socfet\. Atlantic 
Pit}, X. J.. Maj 5 and 6. 1949 

•Tin results of this investigation aic* repented in i volume now In pro-** Gescil A, live 
P., and HuIIis Cl. IZ (assisted bv V Jltf and O. X. Getman) Vision It# Development m 
Infant and Child, New York. 1919, p. 15 Hoc hr r, Inc. Medical Rook Dcpirtment of Harper 
Rrotlnr* The Investigation received penerous support Horn the Rurfau of visual Science of 
Amo* ic in Optical Com pan 5 . 
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A. healthy fetal-iufant, bom about eight weeks prematurely, exhibits two 
behavior patterns highly significant in the development of vision. He assumes 
a tonic-neck-reflex posture with the head averted to one side, the arm at that 
side extended, the opposite arm flexed at the shoulder, simulating a fencing 
attitude. His early ocular fixations will he channelized in the direction of this 
attitude. He does not give true regard to a dangling four-inch ring slowly 
moved across the field of vision,' but the eyes move saccadically in momentary 
after-pursuit. 

The visual competence of the full-term newborn infant exceeds that of the 
premature, indicating that intrinsic maturation is more basic than experience 
in the patterning of visual behavior. Incipient fixation of a near, approaching 
object is observable in the first day of life; sustained fixation of a near object 
occurs in the first week; fixation of more distant objects occurs at the end of 
the first month. When the neonate fixates an object of interest, his sporadic 
bodily activities tend to subside. The fixational response clearly involves the 
entire action system to some degree. The scope and complexity of his vision 
arc delimited by the postural attitudes of eyes, head, body, limbs. With increas- 
ing maturity the visual system assumes more autonomy, but it never operates 
altogether independently of the total action system. 

The eyes, however, take the lead in the conquest and manipulation of space. 
The baby takes hold of the physical world ocularly long before he grasps it 
manually. He can pick up a pellet (7 mm. in diameter) with his eyes full 
twenty weeks before he picks it up with his fingers. 

Although an infant stares vaguely into faraway space, his structured visual 
world begins in the near vicinity of his eyes. For him the space-world is not 
a fixed, static absolute. It is a plastic domain which he manipulates in terms 
of the nascent powers of his growing action system. The supine infant, the 
runabout infant, the sedentary school child, each has his own space-world with 
a distinctive set of planes of regard. Biological space is a function of the 
organism. The space-world of the myope differs from that of the hyperope. 
Every child organizes his space-world in obedience to laws of development, 
general for the species and unique for himself. 


FUNCTIONAL COMPLEX OF THE VISUAL SYSTEM 

This organizational process operates iii three basic functional fields: skeletal, 
visceral, and cortical. These fields are correlated with the three primary cm bry- 
ologies I divisions and with the conventional fixation-focus-fusion triad. The 
skeletal component of this functional complex seeks and holds a visual image 
(optical stimulus); the visceral component discriminates and defines the image; 
(he cortical unifies and interprets it. 

The three functional fields develop conjointly but by no means uniformly. 
The ratio between skeletal, visceral, and cortical manifestations varies with 
advancing stages of maturity. In the course of individual development, gradi- 
ents of performance arc built up concurrently but unevenly in the three basic 
functional fields. Four factors enter into these gradients'. (1) coordination 
which refers to the teaming of the eyes and right versus left Uni* (2) 
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ruich . which refers to the distance and precedence of the planes of regard; 1,3) 
trope, which concerns the important relationships between central and peripheral 
vision: (4) drift, which denotes the growth trends signified by the break and 
recovery span of ocular ductions, the preferred zones of regard, and accom- 
modation and dominant directionalities. 

All these variables and gradients are subject to the organizing processes 
of growth. Accordingly, each age of infancy and childhood affords a distinctive 
constellation of visual behavior patterns. With so many components and 
variants entering into the functional complex of the visual system, it is natural 
that no two children should see exactly alike. The possible constellations of 
visual components, normal, atypical, and abnormal, are beyond enumeration. 
The individual variations, however, arc governed by a general ground plan of 
ontogenetic development. This ground plan is manifested in five distinguishable 
areas: eye-hand coordination, postural orientation, fixation, projection, and 
retinal response. Our studies, although preliminary, have demonstrated that 
it is possible to formulate developmental gradients in each of these areas. 

The adequacy of child vision c-annot be appraised by a simple refractive 
criterion of acuity. All vision is mediated by an intricate functional complex. 
The task is to interpret vision in terms of over-all achievement and to analyze 
that achievement in terms of the developmental status of the organism. 

The retinoseope has icvcaled an intimate relationship between the functional 
complex of the visual system and the maturity of the total action system. The 
retinoseope projects a beam of light upon the reflecting surface of the retina. 
The examiner takes note of the returning light and finds that it varies signifi- 
cantly in relation to identifiable moments of the visual act. A comparison of 
the retinal reflex patterns at near and far shows that the infant is more fully 
organized for vision in the near point areas than at distance. An increase of 
brightness in the reflex occurs characteristically at the moment when the infant 
identifies a target. At that moment the eye and the brain appropriate the 
object of interest. Coincidentally, the reflex registers an against motion which, 
by streak retinoseope, indicates a minus refractive value but not necessarily a 
fixed myopic deviation. Per this minus may increase or decrease with the 
stress of the task and at certain moments of adjustment may give way to a with 
motion which suggests a shift in the hyperopic or plus direction. Such varia- 
tions seem paradoxical, but if one thinks of the reaching eye as essentially a 
teleceptive prehensory organ, these patterns of response are understandable. 
The visual system gropes and grasps and manipulates. The infant manipulates 
toys, the preschool child models clay, the school child copes with the symbolic 
targets of a printed page; blit the retinocortical manifestations for all tliree 
types of manipulation are comparable. 

The rctinoscopic and associated findings indicate that the visual mechanism 
of the growing child is in a labile condition, dynamically and developmental ly. 
Superimposed upon a basic delimiting refractive state is a margin of adapt- 
ability which is manifested in the brightness, motion, direction, color, and veloc- 
ity of the retinal reflex. Such a relationship between consolidated and plastic 
structure would seem to be a necessary condition of growth. 
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developmental aspect of child vision 


DEVELOP MENTAL. At A NICEST ATlOXS 

Wc need broadened methods of observation of the young eye in action and 
also of the underlying growth factors. The concept of development adds a new 
dimension to all problems of visual care, to diagnosis, supervision, prevention, 
education, training, and re-education. This concept applies with equal force 
to the normal and to the visually disadvantaged child. With failure to recognize 
developmental mechanisms, the culture tends to make excessive visual demands 
on the young child in the form of premature reading and writing tasks. 

Both ophthalmology and optometry stem historically from the study of the 
mature adult eye. Many of the prevailing principles and procedures natm alk 
reflect this adult orientation. It is increasingly evident that such an orientation 
introduces certain errors and shortcomings. We are confronted with the sober- 
ing realization that the child is never a miniature adult, even in his visual equip- 
ment. He is qualitatively a different organism and he is always changing 
qualitatively at a more rapid rate than the adult. This is peculiarly true of 
his visual system. 

It should not he necessary to wait until belated adolescent and adult years 
to determine the efficiency of his visual functions. With increased knowledge 
tlie developmental status of these functions can he appraised and supervised 
throughout the period of infancy and childhood. In this sense the develop- 
mental aspect of child vision has implications for preventive and supervisory 
pediatrics. 

Even on the basis of present information, it is possible to distinguish visual 
behavior traits which arc characteristic of certain maturity levels. We may 
illustrate this by considering various deviations of visual behavior which appear 
at three different age periods, namely: infancy, the preschool years, and the 
school years. 


INFANCY 


Infants reveal their visual individualities in ocular and otbei' postural atti- 
tudes and demeanors. Virtually all infants repeatedly assume, in one form or 
another, the tonie-ncck-reflcx posture and the symmetro-tonic-rcflex posture 
during i he first half-year of life. These postures, both quiescent and active, 
constitute a morphogenetic matrix for the basic patterning of the coordinations, 
dominances, and functional correlations of eyes and hands, singly and in pairs. 


Excessive hand regard, if not due to retarded development, may signify a 
myopic trend. Excess manifests itself in the intensity and duration of episodes 
and in a marked continuation beyond the age of 12 weeks. One of our myopic 
subjects, now 6 years old, held the hand regard atlitude so persistently and 
steadily in infancy that he acquired the nickname “Statue of Liberty. ” Delayed 
hand regard is a symptom of retardation, hut it may also he associated with 
normal intelligence and atypical spatial manipulation. 

Another deviation consists in a poorly defined postural orientation, a neutral 
tendency to assume somewhat indifferently either a rigid or a left tonic-neck- 
rctlcx. Ordinarily, there is a defined preference for right or left which must 
have correlations with ocular and manual dominance, and with the organization 



314 


THE JOURXAL OF PEDIATRICS 


of the functional asymmetry of the total action system. Little is known about 
the nature of these correlations, but we may be sure that they have predictive 
import for later visual patterns. The whole subject needs extensive investiga- 
tion. because it has significance for preventive hygiene. 

Complicating clinical factors, however, must not be overlooked. Minimal 
cerebral injuries are more common than is ordinarily supposed, and they account 
for certain persisting as well as temporary visual deficits. In some instances 
there are associated personality deviations occasioned by the visual defect or 
traceable to a damage of the cortical mechanisms concerned with emotional 
organization. 

Strabismus is a common symptom of minimal injury. It frequently under- 
goes spontaneous resolution. It may also be combined with oculomotor incoordi- 
nation and atypical eye-hand patterns in which arms and fingers assume eccen- 
tric postures. This leads to bizarre patterns of exploitive behavior. The infant, 
for example, may poke and twiddle a cube in a restricted, perseverating manner. 
Atypical motor patterns may persist for three years or more. These mild neu- 
rological difficulties may set up an extremely complicated interaction of de- 
velopmental potentialities and dynamic forces. The mild motor disabilities may 
be associated with speech defects, with imperfect manual dominance, and with 
delayed integration. Such syndromes lie at the basis of certain school entrance 
problems and cases of reading disability. Vision is involved, bnt the total 
behavior equipment of the child demands searching individual study. For these 
reasons, eye specialists and educators must reckon with the clinical category of 
minimal cerebral injury, and must be alert to its developmental manifestations. 
The early symptoms of minimal cerebral injury are often overlooked. They 
do not yield to the ordinary methods of clinical neurology, but they can be 
elicited by a systematic developmental examination of infant behavior patterns. 

PRESCHOOL YEARS 

Visual difficulties come to somewhat franker expression in the preschool 
years. The child begins to leave the confines of the home and is thereby brought 
into more frequent comparison with his peers. If he has serious ineptitudes, 
he reveals them in his play activities, in postural demeanors, in his adjustments 
to a nursery school group, in his use of cup and spoon, of crayon and paints, 
and in his response to picture books. He may show a moderate amount of 
staring (or perhaps too little). He may show forms of caution, fear, and with- 
drawal which may denote visual, rather than purely emotional, factors. Indeed, 
even his atypical personal-social relations with liis companions may have a 
visual basis in faulty space manipulation. 

On tlie basis of everyday patterns, a discerning teacher may detect evidences, 
more or less predictive, of potential reading disabilities — specific weaknesses in 
drawing and in form perception; ill-defined handedness; reduced acuity; atyp- 
ical directionalities in movement patterns, and so on. 'When the norms of visual 
behavior are more widely known by parents and teacher s, it will be possible to 
use naturalistic observations of spontaneous behavior for the benefit of children 
who need early guidance in solving their visual problems. Such observations 
should both precede and supplement formal visual skill tests. They become 
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doubly important, under professional guidance, for appraising the responses 
of tlie child to lens assistance and to special visual training procedures Natur- 
alistic observation of the spontaneous child is at times more valuable than tech- 
nical observation, because it brings into view the total child and his unitary 

action system. < 

In considering the visual economy of a young child, one does not think 
only in terms of refraction and fusion. One considers the over-all organization 
of his visual equipment, and asks whether he lias the ability to meet the normal 
visual tasks demanded by the culture. A developmental approach to his problem 
puts us in a better position to give him the developmental support which will 
benefit him more than a full refractive correction would. Indeed, in some 
instances, a full correction given too early and insisted upon too long may create 
a crutch which, in turn, becomes an impediment. The growing visual equipment 
then organizes about the full-strength lens, whereas a more natural and ad- 
vantageous organization could have taken place with the aid of lenses of lesser 
strength, carefully timed to put the organism on its own best resources. The 
same principle applies to training procedures and to the planning of eye-eare 
regimes. Wise timing in small, well-spaeed sessions, with interested motivation, 
is more efficacious than an overstrenuous practiee-makes-perfect 'program. In 
all programs of visual care it is important to appraise the kind and degree of 
acceptance manifested by the child. 

The causative factors underlying strabismus are so diversified that general- 
ized discussion is almost impossible. There are two major types of strabismus, 
one predominantly visceral, the other predominantly skeletal. Symptoms and 
premonitions are prone to occur during transitional stages of readjustment in 
equilibrium — for example, at 21 to 24 months. At these stages, the organism 
is more loosely organized in order to give play to counterpoised opposites. The 
looseness or morphogenetic flux characterizes the action system as a whole and 
more or less evenly paired body members and paired functions, such as flexors 
versus extensors, abduction versus adduction, and so on. Accordingly, a liability 
to strabismus may declare itself in frank eye discoordination or, more indirectly, 
in faulty motor demeanors and awkwardness. A clumsy hand, a foot drag, or 
a postural slump on the “weak side’’ may come into evidence in a 21 / 2 -year-old 
child as a precursor of a manifest strabismus a year or two later. Such a pre- 
squinter, if accurately identified, on developmental premises would be ap- 
proached orthopcdically first, and orthoptieally later, with due consideration 
as to whether the condition is primarily skeletal or visceral in character. 


SCHOOL VEAKS 

The culture is not too aware of the school beginner’s difficulties and poten- 
tialities. Rightly construed, many of his difficulties are actually symptoms of 
potentialities — new abilities in the making. Lacking finesse, it deals with him 
cn masse, and tends to use rigid and undiseriminating procedures. If he is 
unfortunate enough to enter a strictly regimented school, his teacher fro was 
upon him even if he drops a pencil. Now, he is very likely to drop a pencil 
lecausc Ins patterns of visual behavior are not adequate to all the demands 
which are made upon Ins seeing and interpreting equipment. 
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All too soon, he encounters difficulties which are due to the discrepancy ot 
the culture and his own immature visual and manual structures. He may have 
trouble in adapting to the blackboard, and in making; adjustments from far to 
near and near to far. The culture, as embodied by the schoolroom, may make 
unreasonable demands upon sustained attention at a stage of development when 
he is geared to brief and multiple adjustments that require a shifting, flexible 
activity program. If he began to identify letters and numerals at the age of 
ill veal's, lie is not likely to experience undue difficulty in responding to read- 
ing instruction, whatever method may he used. However, many children arc 
in a phase of development, or they present individual maturity traits which 
make it difficult or impossible for them to profit from the prevailing method of 
instruction. A sizeable fraction of these children in a year or two are classified 
as poor readers, nonreaders, and slow readers. Broadly speaking, the difficulties 
of these academically disadvantaged children are due to a rather clumsy dis- 
parity between the educational environment of the school and the organisms 
which are in attendance. 

All childien, after the age of a years, undergo fundamental and more or 
less striking reorganizations in their visual equipment. They acquire new 
abilities, but not always in balanced or well-timed relationships. Often new 
trends become observable by the age of 5 Vo years. Appraisal at 6 years may 
show a developmental direction in the nature of the interaction of the visceral 
and skeletal functions. At 7 years, there may be frank evidence of such direc- 
tional trends. Typically the visceral-skeletal linkage is relatively tight at the 
age of 7 years. By S years, this tightness gives way to a looser and more facile 
interplay. By 9 years, the looseness is being superseded, in turn, by a more 
robust consolidation of the visceral-skeletal components. 

It is difficult, with our present meager knowledge, and on the basis of a 
single visual appraisal at 5 years, to prediet the probable course of development 
in the years’ from 5 to 10: but systematic examination and supervision of the 
visual functions in the preschool years will serve to identify children who present 
potential difficulties in hook learning and other school tasks. 

This possibility, however, should not blind us to the fact that the culture 
is making unreasonable demands upon many young children. The demands 
overburden the limited powers of spatial manipulation and, in many instances, 
rearrangement and amelioration of the cultural demands would he a more basic 
solution than a therapeutic approach to the visual handicap. In a flexible edu- 
cational system, both lines of approach may be conjointly utilized; the one 
directed toward the environment, the other toward the organism. 

The pediatrician, therefore, may well have an interest in the developmental 
aspect of child vision. He is in a position to recognize behavior patterns which 
are symptomatic of visual difficulties and which may be serious enough to require 
specific guidance or referral to a specialist. 

Child care involves eye care, and eye care involves child care. Develop- 
mental optics in theory and in application is concerned with the development 
and organization of visual functions in their dynamic relation to the total action 
system. 



REVASCULARIZATION OF THE BRAIN THROUGH ESTABLISHMENT 
OF A CERVICAL ARTERIOVENOUS FISTULA 

Effects in* Children With Mental Retardation and Convulsive Disorders 

Claude S. Beck, M.D., Charles F. McKhann, M.D., and 
W. Dean Belnap, M.D. 

Cleveland, Ohio 

M ENTAL retardation, convulsive disorders, and sensory -mot or impairment 
arc among the most common of pediatric problems. The gliosis character- 
istic of these conditions has been found to interfere with blood supply to cere- 
bral tissue. 

We have attempted correction of the deficiency in circulation by production 
of an anastomosis between the common carotid artery and the internal jugular 
vein, resulting in a redistribution and increase of blood flow to the brain. This 
can be performed with reasonable safety to the patient. Results given herein 
indicate that re-establishment of blood supply to parts of the brain by arterioli- 
zation of the venous system is a rational surgical procedure. Production of ail 
arteriovenous fistula for therapeutic purposes has been performed experimentally 
in animals, and arteriolization of the venous system has been found to be of 
benefit in vascular diseases of human extremities. W e believe, however, that this 
report is the first dealing with the therapeutic benefit of arteriovenous anastomo- 
sis in organic brain disease. Surgery is not difficult and involves only the pro- 
duction of a small fistula between the common carotid artery and the internal 
jugular vein is tied off and out so as to prevent arterial blood from returning 
directly to the heart. Arterial blood thus traverses both the vein and the artery. 


BLOOD SUPPLY OF THE DRAIN 


Cobb 1 has shown that the venous system, as well as the arterial supply of 
the brain, anastomoses extensively. He has stated that end arteries do not exist 
in the brain and that all parts of the brain are connected by an intercommuni- 
cating network of vessels. Therefore, arterial blood under arterial pressure in 
the venous system would result in a redistribution of blood flow. 

Venous return from the brain is known to be asymmetrical. Although the 
sinuses of the brain have several communications, there is a definite pathway of 
blood from each sinus to reach one of the internal jugular veins. The supcrior- 
sagittul sinus commences at the foramen caecum, courses back in the midliiic just 
beneath the skull to the internal occipital protuberance. Here it deviates sharpiv 
t0 Bio right and continues as the corresponding transverse sinus and eventually 
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becomes the right internal jugular vein. The inferior sagittal sinus runs through 
the center of the brain to the left transverse sinus and finally the left internal 
jugular vein. Essentially, blood destined to reach the right jugular vein drains 
the cerebral cortex and that reaching the left jugular comes from the deeper 
portions and cerebellum. Host of the drainage follous the above pattern, but 
Bailey 2 has demonstrated an appreciable anastomosis between superficial and 
deep venous systems. His findings Lave been confirmed by our work. We in- 
jected a tracer substance into the right and left internal jugular veins and into 
the common carotid arteries. Under arterial pressure, the colored mixture 
injected into the right jugular vein filled the superior sagittal sinus and all of 
its visible branches. Colored material was also noted to enter the deep circu- 
lation but not through the torcular Herophili. Operation upon the right side 
would contribute the majority of blood to the cortex and also significant amounts 
to the deep circulation. All of our operations have, as a result, been performed 
on the right side. Pig. 1 illustrates the venous tributaries of the superior sagit- 
tal sinus that would fill with arterial blood postoperatively. 



Fig 1. — Venous tributaries of the superior sagittal sinus that filled with the tracer djo 
following injection of the right internal jugular \ein. (Courte<5j, The Macmillan Company , 
An Atlas of Human Anatomy, page 690, Fig. 10So.) 
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PHYSIOLOGY OF ARTERIOVENOUS ANASTOMOSES 

Arteriovenous fistulas present the theoretical problem of pathologic stress 
on the cardiovascular system. Cardiac hypertrophy results from large shunts 
of blood entering the venous system and right side of the heart under increased 
pressure. Such a condition does not exist as a result of this operation because 
the internal jugular vein proximal to the anastomosis is tied off. Bernheim, 3 ' 4 
after performing such an operation in the extremities, has found no cardiac 
complications to result in several cases, some followed as long as eighteen years. 

Pulsating exophthalmos would appear to be a possible complication of 
carotid-jugular anastomosis. The clinical entity has been accurately described 
by Martin and Mahon 5 in a summary of all previously reported cases. In the 
majority of these cases the internal carotid artery had ruptured directly into the 
cavernous sinus. Exuded blood at that point flows rapidly away through venous 
channels. Exophthalmos is caused by blood under arterial pressure within the 
cavernous sinus. No such pulsation followed our operation in any of eleven 
patients. Arterial blood reaching the cavernous sinus will he under such low 
pressure that the occurrence of this complication is not likely. 

The experience of Sciaroni 8 in performing a complete reversal of cerebral 
circulation in man has demonstrated a freedom from such complications due to 
the presence of arterial blood in the venous system. Venous channels carrying 
blood under arterial pressure tend to hypertrophy, as shown by Wolff. 1 Danger 
of spontaneous rupture of veins should, therefore, be minimal. Such has also 
been the experience of Beck 8 in surgery performed on the coronary veins. Two 
cases of congenital arteriovenous fistula between the common carotid artery and 
the internal jugular vein were reported by Ward and Horton. 9 Both children, 
aged 5 years and 14 years, demonstrated no cerebral abnormality. 

Effects on Tissues . — Shenkin and associates 10 state that blood flow to the 
head or extremity distal to an arteriovenous fistula is markedly increased and 
may be as much as two or three times normal. In their review of forty-two 
pediatric cases with congenital or post-traumatic A-V fistulas of the head or 
extremities, Ward and Horton 0 reported the following generalizations. The 
involved part distal to the fistula was larger, longer, or warmer than the com- 
parable uninvolved part. We believe the same hypernutrition, due to increased 
blood supply, would result from our operation. 


CEREBRAL VASCULAR CONTROL 

Cerebral blood flow under normal conditions is maintained through three 
basic mechanisms. Wolff and Lennox” have shown that decreased oxygen and 
increased carbon-dioxide tensions in the blood stream give rise to increased 
cerebral blood flow. The mechanisms are through the carotid body as well as by 
a direct humoral action on the arterioles themselves. Bouehaert and Hermans 12 
state that increased flow will result from decreased arterial pressure at the site 
of the carotid body. As a result of the division of the arterial supply following 
surgery, the blood pressure at the carotid body drops as much as 20 to 30 nun 
mercury. I artial increase in flow may result from this mechanism. The major 
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sure within the veins. In the redistribution of blood supply, dilatation may 
result from the direct action of carbon dioxide on the arterial side of the 
capillary. 

PATHOLOGY OF CEREBRAL INJURY 

Much work has been done to demonstrate the histopatliology of brain injury. 
Brain injury caused by mechanical trauma, anoxia, hemorrhage, and vascular 
occlusion are all characterized pathologically by decreased blood flow and glial 
tissue proliferation. The clinical results are mental deficiency, convulsive dis- 
orders. and sensory-motor impairment. 

Scarring occurs in any area of the brain which has been injured and in 
which sufficient blood supply has been maintained to allow for glial replacement. 
The neurons may be completely destroyed, may gradually die, or may continue 
to live in an obviously abnormal state due to insufficient nutrition. They do 
not multiply or hypertrophy. 

Penfield and Erickson 13 have most clearly shown the long-range sequence 
of cicatrization. Astrocytes and microglial cells normally limit themselves to 
the area immediately surrounding small blood vessels. Following injury the 
glial cells invade the area, microglial cells phagocytizing the dead tissue and the 
astrocytes replacing the same. Within the center of the scarred area there are 
no functioning neurons. There is no definite border to the zone of scarring. In 
the outer portions of the cicatrix viable neurons may be seen. Small blood ves- 
sels are abnormally few in number in this transition zone between normal and 
scar tissue, even though the larger vessels may be plentiful. The cerebral tissue 
in this area is not destroyed but is subjected to unfavorable circumstances with 
improper nourishment. Over a period of months and years the astrocytes in- 
crease in size and number with a resulting increase in the area of the scar. This 
is due to slow destruction of the scar. Penfield and Erickson 13 state, "If a 
selective blood vessel stain be carried out on tissue from the central portion of 
an old scar, it is found that although vascular trunks stain, there is an almost 
complete lack of capillaries. If the normal gray matter he similarly studied, the 
capillary plexus is found to be very rich. The tissue from the intermediate zone 
of the gray matter contains numerous vessel trunks but is quite deficient in 
capillary bed, almost as deficient as the aganglionic core of the scar. This inter- 
mediate zone between brain and scar is the zone in which is found evidence of 
slowly progressive destruction.” The signs of actively proliferating glial cells 
indicate an ischemic condition which may damage, irritate, and eventually de- 
stroy the ganglion cells of the area. 

In addition to the decreased vascularity of the scar tissue, the glial cells 
themselves may serve as a barrier to adequate cellular nutrition. This has 
been established by the recent work of Manery 14 on the controversial subject 
of blood-brain-barrier. Brain tissue does not allow the free diffusion of non- 
gaseous substances characteristic of most other body tissues. For example, Man- 
nerv has shown that brain requires five or more hours to reach equilibrium with 
injected blood sodium. Other tissues require less than one hour for such eqnil- 
libration. She has attributed this to the glial sheath that normally surrounds 
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cerebral vessels as well as to the normal glial framework of the brain itself. The 
•dial tissue serves as a “protective barrier” and retards the diffusion of non- 
gaseous material. One would, therefore, expect increased resistance to diffusion 
in the presence of increased glial tissue. 

VIABILITY AND FUNCTION OF NERVE TISSUE 

Tlie existence of viable but nonfunctioiiing neurons is suggested by the 
above findings of Penfield and Erickson. The fact that such a condition maj 
exist has other experimental as well as clinical support. It is a common occur- 
rence to see widespread involvement of the cerebrum following a cerebrovascular 
accident. After a period of weeks and months function may once again return 
to paralyzed parts. Severe hypertension, hypoglycemia, acidosis, depressing 
drugs may produce temporary as well as permanent loss of cell function. Loss 
of function for a long period of time may be followed by a partial or complete 
return to normal. 

Adrian and Bronk 15 have shown that peripheral as well as spinal nerve 
preparations can survive for long periods of time on a subnormal supply of 
oxygen and glucose. Survival is accomplished through the anaerobic lactic acid 
metabolism of central as well as peripheral neurons. Erlanger and associates 16 
have demonstrated that maximal stimulation may or may not cause such a fiber 
to discharge. For varying periods of time complete reversal is possible. Him- 
wich,” in working with brain slices, has shown their ability to function anaero- 
bically through the mechanism of lactic add metabolism. Aerobic and anaerobic 
metabolism is reversible for long periods of time at suboptimal blood levels. 
Under clinical conditions of acute as well as chronic cerebral anoxia, Proger 18 
has found almost immediate return or improvement of function with the ad- 
ministration of Cytochrome C. 


REVASCULARIZATION OF THE BRAIN 


Revascularization of eazdiac muscle by introduction of arterial blood directly 
into the venous system has been accomplished by one of us (Beck). 8 Improve- 
ment of blood supply has been demonstrated clinically and by histologic section. 
Such findings serve as a rational basis for seeking impiovement of cerebral blood 
flow by arterializatiou of the internal jugular vein. 

Patients chosen for this operation have been those with types of organic 
brain injury which may ordinarily result in gliosis. In general, this includes 
patients showing mental retardation on an anoxic or arteriosclerotic basis. 
Patients with convulsive disorders on an organic basis have been selected, with 
and without mental retardation. Brain injury as a result of vascular occlusion 
or hemorrhage may also serve as an indication. 


Operative Procedure . — A right-sided arteriovenous fistula between the eoj 
mon carotid artery and the internal jugular vein has been produced. T 
approach was through a transverse incision over the right side of the net 
about 2.0 cut. above the clavicle. The sternocleidomastoid muscle was cut at 
tlu- internal .tugular vein and the common carotid arterv were dissected free f 
a distance of 4.0 cm. The jugular vein was ligated with three iga Invest So 
™ stove, as was also ,„c wiXS 
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and below, allowing sufficient room to make the fistula. An opening of 4 to 5 
mm. was made in both the artery and the vein. Consideration was taken, in 
forming the fistula, not to create too large or too small a defect which might 
have lesulted lespeetivelv in heart failure or thrombosis. An over-and-over 
suture was used, a new suture being started at each end. The three temporary 
occluding sutures were then removed. Temporary leaking of blood was then 
stopped The vein was noted to be red with arterial blood, and pulsation was 
obsened in the artery distal to the fistula. Before the anastomosis was made, 
all branches of the jugular vein below the base of the skull weie ligated. The 
sternocleidomastoid muscle was sutuied together, and the platysma was closed, 
as was the skin 



Pis' 2 — Illustntion of operation 

The liteiature rcpoits onh one other operation performed with similar 
intent. Four patients, operated upon by Sciaroni, 7 were subjected to a complete 
reversal of cerebral cii dilation on one or both sides of the neck This was ac- 
complished by anastomosimr the cardiac part of the common carotid artery to 
the cephalic part of the internal jugular vein. Venous return is effected by 
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anastomosis o£ the cephalic part of the common carotid to the cardiac part ot 

the internal jugular vein. _ 

Three patients with hypertensive or arteriosclerotic cardiovascular disease 

resulting in cerebral pathology all demonstrated benefit by his complete reversal. 
The fourth patient, a post-traumatic epileptic, showed marked postoperative 
improvement. Although his operation undoubtedly results in some increase of 
cerebral blood flow, the resulting artificial shunt of arterial blood down the 
internal carotid artery from the Circle of Willis may result in loss to eeicbial 
tissue of as much as one fourth of the blood in the Circle. 

Eleven patients have been subjected to our procedure. Ten were children, 
ranging in age from 11 months to 14 years, and had mental retardation with 
or without a convulsive disorder. The eleventh was a 3S-year-old adult with 
mental deterioration and a left hemiplegia. 

The preoperative workup consisted of a complete neurologic examination 
including lumbar puncture. An electroencephalogram and pneumoencephalo- 
gram were done as both diagnostic procedures and reference points for post- 
operative studies. A psychometric examination was done, including the revised 
Stanford-Binct I.Q. test for children older than three years, Parts I, II, and III, 
depending on the age of the child. Development of children below three years 
was evaluated by the methods of Gesell. 19 

A rough quantitative test for measurement of cerebral blood flow has been 
devised. The individual, serving preoperatively as his own control, allows for 
a fairly accurate index of change in flow pre- and postoperatively. The prin- 
ciple of the test is based upon the time rate of uptake of a radioactive substance 
by the vascular tree of the brain. Following the rapid antecubital injection of 
2.5 millicurries per kilo of radioactive protein-bound iodine, a well-shielded 
Geiger counter measures the increasing count over one-half of the skull. A 
steadily rising curve is plotted by a continuous graph-recording galvanometer 
attachment to the Geiger counter. Lugol’s solution is given at least a day 
before each tcsl so as to fill the thyroid gland with iodine. Although the radio- 
active iodine lias a half life of only eight days, administration of Lugol’s solution 
prevents radiation of the thyroid. The procedure has been standardized against 
the nitrous oxide method for determining cerebral blood flow of Ivety and 
Schmidt. 20 Therefore, an integral formula may be derived to give a rough 
quantitative measure of cerebral blood flow. The final formula is simple, but 
its derivation is beyond the scope of this paper and is the subject of a con- 
temporary publication. 


Values obtained from the test are comparable but are not exact indices of 
cerebral blood flow. The results serve as numerical indices for all patients sub- 
jected to the procedure. A typical set of pre- and postoperative curves are seen 
in Fig. 3 and apply to the third patient subjected to surgery. 

Samples of arterial and internal jugular blood werc'drawn before surgery 
Oxygen saturations were determined and the arteriovenous oxygen difference 

1hc ‘ , ’ rnm Res,,lls obtained from ten of the patients receiving 

surgery are compared n, Table 1 with results from ten children servi.m as con 

' O* l "”" r » f ” l '“ 1 i-Mli*™* .ind free of colmdsive disorder. 
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Arterial blood was obtained from the femoral artery in the majority of cases 
and from the carotid artery in several of the younger patients at the time of 
surgery. Venous samples were always obtained before surgery. Arterial satura- 
tion has been found to change only slightly, if at all, during anesthesia if’ oxy- 
genation of the blood is kept constant. Venous saturation will, however, vary 
markedly during anesthesia. 

A significant difference was found to exist between the two groups. The 
over-all average of the controls was a difference of 6.1 vols. per cent, while that 

CEREBRAL BLOOD FLOW -CASE BE 



Figr. 3. — Preoperative and postoperative cerebral blood flow curves are plotted by a 
- ra ph iccording attachment to a Geiger counter. -Vote the marked increase in flow repre- 
sented by the postoperative curve. 


Table I. Arteriovenous Oxygen Difference in a Group of Control Children as Compared 
With a Series of Patients Subsequently Operated 


patient 

l 


4 


i 

i 


controls 


AGE 
2 yr. 
IS mo. 
5 vr. 

12 vr. 
3.5 'yr. 
22 nio. 

13 yr. 
S yr. 
4 vr. 
2 vr. 


Mean 


Standard deviation of 
the individual ilifTerences 


(A-VJO, 
VOLS. Vr 
< 1.2 

5.4 
li.l 
0.3 

5.5 

5.5 
li.O 
fl.S 
5.<i 
tl.4 


G.l 

±0.35 


PATIENT 


L. C. 
T. S. 

F. I. 
B. P. 
J. C. 

B. D. 

C. T. 
S. S. 
J. S. 

G. II. 


OPERATED CASES 


AGE 

4 yr. 
11 mo. 
IS mo. 

13 yr. 

5 yr. 

3 yr. 

2.5 yr. 
20 mo. 

14 yr. 
5 yr 

Mean 


(A*v) 0; 
VOLS. Vr 


(i.S 





s.o 

7.3 
G.G 
0.5 
7.2 
7.1 " 
±0.4S 
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of the operated group was 7.1 vols. per cent. Lennox 21 found an (A-\ ) 0= 
difference of 6.5 vols. per cent to be nearly constant for patients of all a ft e 
groups. Kety and Schmidt give the figure of 6.3 vols. per cent for the average 
normal difference of their series of adults. Results chemically confirm the histo- 
pathological findings of Pcnfield and Erickson.” Viable cells m the presence 
of inadequate blood supply appear to consume more of the available oxygen 
than do cells under normal circumstances. These results serve as an additive 
indication for studying the effects of this operative procedure. 



Fig:. 4 ,- — Skull films on Patient 1 taken before ana two months after operation- The 
figure on the right demonstrates opening of the sagittal and lambdoidal sutures competed 
With the closed state of the sutures on the left film. 


CASE REPORTS 


Case 1. — N. N., a 23-month-old white female infant, was first seen at 13 
months of age. She was the product of a normal, full-term pregnancy, normal 
labor and delivery, but weighed only 4.75 pounds at birth. The baby was stated 
to have been 20.5 inches long, but very thin. No instruments were used. The 
umbilical cord was said to have been abnormal, but a description of the cord and 
placenta could not be obtained. There was no cyanosis or jaundice in the neo- 
natal period. She took feedings poorly and vomited frequentlv. Cryiim was 
infrequent and parents state that she was a “verv good babv. ’ ’ At 5 months 
of age the parents were convinced of the infant's retardation.' In the first rear 
°j, hfc n ,°J sU "b. did not reach for objects, was not interested in tovs 

did not follow objects, and occasionally developed crossing of her eves ' ’ 
Physical examination at 13 months of age demonstrated her abilities de- 
velopment ally, to do everything on a 3-month level and seme things oh a 4-month 
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level but nothin'! on a 5-month level. The anterior fontanel was closed and. 
according to the parents, had been so for some time. The head measured 42.5 
cm., while the eliesl measured 47.5 cm. There was an internal strabismus of 
the left eye. 

She was admitted to Babies and Children’s Hospital on November 9, 194S, 
at the age of 19 months. Improvement in development was noted to a 5-month 
level. X-rays of the skull at 13 and 19 months showed premature closure of 
all sutures. Pneumoencephalograms showed moderate cortical atrophy and 
hyd rocephalus ex- vacuo. 

On Nov. 12, 194S. a right-sided A-Y fistula was produced between the com- 
mon carotid artery and the internal jugular vein. 

After surgery, cyanosis of the right side of the face and the right retina 
was noted. This cleared in twelve hours. The spinal fluid pressure rose to 375, 
but fell to 150 by discharge on the ninth postoperative day. The blood pressure 
fell to S0/60 after operation, but returned to 90/65 by discharge. No change 
in pulse rate was noted. 

The patient was seen two months postoperatively, at which time head size 
had increased to 45 cm. and the cranial sutures had reopened. A comparison of 
the pro- and postoperative films is seen in Fig. 4. Developmentally she could 
perform on a 7-month level. For the first 'time she was sitting without support 
and drinking from a cup. Interest in toys was also on a 7-month level. Exami- 
nation five months after operation revealed even further improvement. The 
strabismus was no longer evident and play was active. A chest film revealed no 
change in size or shape of the cardiac pattern. 

Case 2. — R. J., a 3S-year-old white man, was admitted to Crile Veterans’ 
Hospital Jan. 4, 1949, with the following history. He was stated to have shown 
signs of mental deterioration and personality change three months before ad- 
mission. Characteristically of a cheerful nature, he became moody and irritable. 
An intermittent frontal headache was an additional complaint. Two weeks 
before entry, sudden onset of dizziness was noted and was followed by paralysis 
of the left side of the body. 

Physical examination revealed a middle-aged white man of average nutrition 
and build. Signs of mental deterioration were marked, speech was absent, and 
the entire left side of his body was paralyzed. The blood pressure was 160/90. 

Spinal fluid was normal. An arteriogram demonstrated a block of the right 
internal carotid artery at the second cervical vertebra. Pneumoencephalograms 
showed bilateral cortical atrophy, more marked over the parietal areas. A right 
parietal focus was evident by electroencephalography. 

A diagnosis of right internal carotid artery thrombosis was made. During 
the next month his neurological condition went progressively downhill. Cortical 
function was at a minimum. On Feb. 3, 1949, a right-sided arteriovenous anas- 
tomosis was performed between the carotid and the jugular vein. 

Four days after surgery his sensorium showed marked clearing and speech 
began to return. At the end of the first postoperative week he was able to move 
his left side because of partial return of motor function. At the end of three 
months he had regained most of his motor function, including speech. An elec- 
troencephalogram showed marked improvement, characterized by disappearance 
of most of the 3 to 4 per second, high-voltage, slow-wave dysrhythmia. The right 
parietal focus was still present but loss marked. 

Case 3. — L. C., a 4-year-old white male, presented an abnormal history dat- 
ing from birth. Labor was difficult, requiring incision of the cervix for com- 
pletion. The neonatal period was complicated by cyanosis requiring oxygen. 
Development was retarded. lie sat at the age of S months, stood with support 
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at one veor, but did not walk until 19 months. Speech started at the age of 2.5 
years From the age of 16 months he had been having generalized grand nal 

^ r- , n A rn~ +V,„ or^tn-kRoinTt t.npfta nan 


three times daily. _ 

Physical examination was negative except, for his obvious mental retardation. 
Mental age by psychometric examination was 2 years and 10 months at the 
chronological age of 3 years and 10 months. Pneumoencephalography revealed 
a moderate degree of generalized cortical atrophy. A generalized 3 per second 
electroencephalographie dysrhythmia was an additional finding. A graphic 
representation of his cerebral blood flow is seen in Pig. 3. 



Operation was performed on March 22, 1949. An immediate postoperative 
finding was right-sided retinal cyanosis and congestion of the retinal veins. The 
veins were observed to carry arterial blood. Cyanosis cleared in twelve hours. 
•Spinal fluid pressure rose postoperativcly from 150 mm. to 275, but returned to 
160 by the end of the first week. “Mcsantoin” was stopped on the tenth post- 
operative day. On the fifth and sixth day after cessation of the drug lie had 
two grand mal seizures, apparently due to withdrawal. Since then he has been 
free of attacks and his general behavior lias noticeably improved. Ilis pve- and 
postoperative attack rate is shown in Fig. 5. As shown in Fig. 3, his postopera- 
tive cerebral blood flow approximately doubled. 


Case 4.—' T. C., an 11-month-old white male infant, had been followed In- 
ns since the age of 3 months. He was apparently well prior to two months of 
age and was horn after a normal full-term pregnancy, by normal labor and de- 
hvery At the age of 2 months he had a generalized grand mal convulsion He 
was admitted to another hospital. There was no associated fever, but a lumbar 
puncture showed increased protein and cells The snin-d ffn.VT i Vl 

days later, but up to the time of .sitrgerr he was fit S « ’ ' 8 ’ ^rec 

grand mal convulsions daily. ' g tv>0 to fivc generalized 



328 


THE JOURNAL, OP PEDIATRICS' 


His pneumocnceplialogram showed marked cortical atrophy and resultant 
moderate hydrocephalus ex-vaeuo. Electroencephalogram was markedly abnor- 
mal with generalized, high-voltage, 2 to 3 per second waves. Developmental quo- 
tient by the Gesell method was 15. The operation was performed on April 1, 
1949. Retinal cyanosis cleared after twenty-four hours. The blood pressure 
rose to 158/106 postoperatively, but returned to 95/60 after one week. A cor- 
responding rise and return of the pulse rate was noted. Spinal fluid pressure 
rose from 220 mm. to 350, but fell to 250 by the end of the first week. Follow- 
ing surgery, his attack rate has fallen to only an occasional grand mal episode, 
without the addition of the preoperative dose of 32 mg. of phenobarbital t.i.d. 
Generally he appears more active. 

DISCUSSION AND SUMMARY 

Four of the eleven patients subjected to the operation have been presented. 
Operations on the other seven patients were performed just prior to the writing 
of this paper and therefore their progress could not be evaluated. The four 
patients described above all demonstrated early and progressive postoperative 
improvement. Although the postoperative follow-up is limited to one, three, 
and five months, benefit has been obvious. We believe this procedure represents 
the first successful attempt at correction of mental retardation on an organic 
basis. Complete restoration of normal function cannot be anticipated; rather 
expectation should be limited to some return of function of remaining viable 
neuronal tissue. 

The operation lias proved to be safe. Complications have, as yet, not ap- 
peared. Xo difficulty has been encountered in reference to pulsating exoph- 
thalmos, increased intracranial pressure, or cardiac hypertrophy. Furthermore, 
should untoward results appear, the fistula could be closed. 

The procedure is in the stage of more extensive trial and should be consid- 
ered as representing a new approach to a problem rather than as an acceptable 
and complete solution. 


REFERENCES 

1. Cobb, Stanley: The Cerebral Circulation XHI: The Question of End-Arteries of the 

Brain and the Mechanism of Infarction, Arch. Neurol. & Psvchiat. 25: 273-2S0, 

10 . 11 . 

2. Bailey, P.: Peculiarities of the Intracranial Venous System and Their Clinical Sig- 

nificance, Arch. Neurol. & Psycliiat. 32: 1105, 1011. 

I. Bcrnlieim, B. M.: Arteriovenous Auastonioses: Successful Reversal of Circulation in 

All Four Extremities of the Same Individual, .T. A. M. A. 60: 360-362, 1011. 

■1. Bcrnlieim, B. At.: Arteriovenous Anastomosis: Follow-up After Eighteen Tears of 
“Successful Reversal of the Circulation in All Pour Extremities of the Same In- 
dividual,’’ .T. A. M. A. 96: 1206-1297, 1931. 

5. Martin, ,T. D„ Jr., and Mabon, R. F.: Pulsating Exophthalmos: Review of All Re- 
ported Cases, J. A. M. A. 121: .130-335, 1943. 

fi. Sciaroni, G. H.: Reversal of Circulation of the Brain, Am. ,T. Surg. 76: 150-164, 194S. 

7, Wolff, H. G.: The Cerebral Circulation, Physiol. Rer. 16: 545-500, 1930. 

S. Beck. Claude S.: Revascularization of the Heart, Ann. Surg. 128: S54-S64, 194S. 

9. Ward. C. E., and Horton, B. T.: Congenital Arteriovenous Fistulas in Children, ,T. 

PeiuAt. 16 : 740-766, 1940. 

10. Shctikin, II. A., Spitz. E. B.. Grant, !•’. C., and JCety, S. S.: Physiologic Studies of 

Arterioi eaous Anomalies of the Brain, J. Neuro=urg. 5: 165-172, ]04S. 

II. Wolff, It. (!., l.emiox, W. G.: Cerebral Circulation. XII.: The Effect on Pinl Vessels 

of Variations in the Oxygen and Ca rbon -Vi oxide Content of the Blood, Arch. 
Neurol. A- Psycliiat. 23: 1097, 1910. 



BECK ET AL. : REVASCULARIZATION OF THE BRAIN 


329 


12. Bouchaert, J. J., and Heymans, C.: Carotid Sinus Reflexes: Influences of Central 

Blood Pressure and Blood Supply on Respiratory and Vasomotor Centers, J. 
Physiol. 79: 49, 1933. 

13. Penfield, TV., and Erickson, T. C.: Epilepsy and Cerebral Localization, Springfield, 

1941, Charles C Thomas. 

14. Manerv, J. P., and Haege, L. F.: The Extent to Which Radioactive Chloride Penetrates 

Tissues, and Its Significance, Am. ,T. Physiol. 134: 83-93, 1941. 

15. Adrian, E. D., and Bronk, D. W.: The Discharges of Impulses in Motor Nerve Fibres: 

I. Impulses in Single Fibres of the Phrenic Nerve, J. Physiol. 66: 81, 1928. 

16. Erlanger, J., Bishop, (4. H., and Gasser, H. S.: Experimental Analysis of the Simple 

Action Potential Wave in Nerve by the Cathode Ray Oscillograph, Am. J. Physiol. 
78: 537, 1926. 

17. Himwich, H. E., and associates: The Respiratory Quotient of the Brain, Am. J. Physiol. 

101: 446, 1932. 

18. Proger, S., and Decaneas, D. J.: Some Further Observations on the Parenteral Use of 

Cytochrome-C With Special Reference to Cerebral Anoxia and Shock, Bull. New 
England M. Center. 7: 149-151, 1945. 

19. Gesell, A.: Developmental Diagnosis, New York, 1945, Paul B. Hoebor, Inc. 

20. Kety, S. S., and Schmidt, C. F.: The Nitrous Oxide Method for the Quantitative 

Determination of Cerebral Blood Flow in Man: Theory, Procedure, and Norma] 
Values, J. Clin. Investigation 27: 476-483, 1948. 

21. Lennox, W. G.: Constancy of the Cerebral Blood Flow, Arch. Neurol. & Psycliiat. 36: 

375, 1936. ^ 



THE ACTION OF ACHROMYCIN, OF POLYMYXIN B, AND OF 
STEEPTOilYClN IN EXPERIMENTAL MURINE PERTUSSIS 

William L. Bradford, M.D., axd Elizabeth Day, M.S. 

Rochester, N. Y. 

T HE purpose of this paper is to describe the action of aureomycin on ex- 
perimental infection of mice with Hemophilus pertussis, and to compare 
the results with those obtained by previous experiments with Polymyxin B and 
with streptomycin. 

Previous reports from our laboratory' and from that of Hegarty 2 have in- 
dicated favorable effects of streptomycin used against the experimental disease 
in mice. Favorable reports of its effect on the clinical disease have been made 
by Coffey and Levy . 3 Dowling.' Leielienger and Schultz , 5 and Gordon and 
Almaden/’ In a small group of cases of pertussis treated with streptomycin 
we observed that the organism disappeared from the respiratory tract more 
rapidly than it did in a group of untreated cases, particularly when the drug 
was administered as an aerosol . 7 Schwabaeher, Wilkinson, and Karran 8 recently 
reported that streptomycin failed to exert a beneficial effect on the disease. 

Both aerosporin, derived from a culture of Bacillus acrosporus Greer isolated 
by Ainsworth, Brown, and Brownlee ; 9 and a similar, but not identical anti- 
biotic, polymyxin, derived from filtrates of cultures of Bacillus poltjnujxa by 
Benedict and Langlvkke , 10 and by Stansby, Shepherd, and White,” have been 
found to possess in vitro as well as in vivo effectiveness against H. pertussis. 
While observer have found polymyxin to be from five to ten times more effective 
than streptomycin, they have also found it to be more toxic than streptomycin; 
in fact, it has been withdrawn recently from clinical usage for the purpose of 
further study. 

Aureomycin is an antibiotic obtained by Duggar from the mold Strepto- 
i)ij ices aureofaciens. Its history, characteristics, and action on a number of 
experimental and clinical infections have been described recently by Duggar 
and others . 1 12 Among its interesting characteristics may be mentioned the fol- 
lowing: 

Rapid absorption into the blood after oral administration. 

Rapid deterioration in alkaline or even neutral solutions, including the 
usual body fluids. 

Effective urinary concentration after oral administration, which persists 
for at least three days. 

Effectiveness against gram-negative ns well as gram-positive organisms, 
and against certain viruses and rickettsiae. 

From the Department of Pediatrics, University of Rochester School of Medicine a ml 
Dentistry, 
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Relatively low toxicity and tataqwnw wifli which organisms become re- 
distant to it 

A bacteriostatic rather than bactericidal action. , , 

The name anreomycin indicates in part the yellow color of the piodncl, 

1‘KOCeDUKK 

Sensitivity of II. pertussis to anreomycin was tested in solid _^du™^ ^ The 
antibiotic was incorporated, in varying concentrations, into the ^ 

at the time plates were poured. When the medium solidified , its 
streaked with a standard loopful of a freshly prepared suspension of oiganmm 
containing 10 billion bacteria per milliliter. The degree of growth was obsemed 

after incubation for seventy -two hours at 3 / Q C. 

To test the action of the drug against the experimental disease, 3-week-olc 
white Swiss mice were infected by dropping 0.05 ml. of a standardized suspen- 
sion of freshly isolated organisms containing 10 billion bacteria per milliliter, 
into the nares, according to the technique used in our laboratory for several 
rears. 1 * Thus each mouse received approximately 500 million organisms. As 
determined by a simultaneously run test in other mice, this inoculation proved 
to be 250 times the dose (2 million) required to kill 50 per cent of the mice. 
In one experiment, groups of mice, ten in each, were injected rntra-abdoimnally 
with varying amounts of aureomycin once daily for five days. The number ot 
mice surviving at the end of. the five-day period was recorded. 

In other protective tests, groups of mice were arranged in subgroups of 
four each. The members of each subgroup received 0.05 ml. of a fourfold 
dilution of tlie bacterial suspension containing 10 billion organisms per milli- 
liter. The number of deaths occurring in the twelve-day period aftei injection 
was recorded. The MLD (number of organisms in millions required to kill 50 
per cent of the mice) was calculated by the method of Reed and Muencb. 
Treatment, started six hours after injection, was given intra-abdominally daily 
for three days. 

Similar technique was employed in testing the effect of Polymyxin B and 
streptomycin. 

DISCUSSION OF RESULTS 

Under the conditions of the experiment it is clear that from 25 to 50 pg of 
aureomycin per milliliter of solid medium were required to inhibit tlie growth 
of II. pertussis (Table I). With similar technique the organism was found to 
he sensitive to concentrations of streptomycin ranging from 0.4 to 1.2 pg per 
milliliter. In the case of polymyxin, 0.5 to 1 pg per milliliter was required. 

Taw.k T. Sensitivity ov- 11 . X'eetvssis to Avkeomycjn in Solid Medium 
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The rather high concentration of aureomycin required to inhibit growth 
is, no doubt, explained in part by the tendency of the substance to deteriorate. 
On the other hand, since at least forty -eight hours is required for growth of 
FI. pertussis, during which time considerable deterioi'ation occurs, it is probable 
that this method really reflects a bactericidal rather than bacteriostatic action. 

ACTION OF AUREOMYCIN 
AGAINST H. PERTUSSIS 



TREATMENT STARTED 6 HRS. AFTER 
INFECTION WITH 500 MIL. ORGANISMS 
(250 X MLD). ONE DOSE OF AUREOMYCIN 
I.R DAILY FOR 5 DAYS 

■ DIED 0 SURVIVED 

Chart 1. 

In the in vivo tests (Chart 1) it is apparent that doses of from 10 to 100 mg. 
per kilogram of body weight saved 90 per cent of the mice during the period 
of active therapy. When a dose of 100 mg. per kilogram per day was given 
for three clays, significant protection was observed at the end of the seventh day 
(Table II). This was also true when aureomycin was given orally in the drink- 
ing water in a concentration of 25 mg. per milliliter. That the in vivo action of 
aureomycin is inhibitory rather than bactericidal is supported by the fact that, 
during the second week of observation, after treatment had been discontinued, 
many of the mice died. This, finally, is further illustrated by the data in Table 
III, where it is apparent that even a dose of 200 mg. per kilogram of weight 
gave only protection of a moderate degree. Furthermore, doses of from 10 to 
100 ma. per kilogram of weight administered for only the first three days re- 
sulted in a very low percentage of negative lung cultures in the surviving mice. 
It is probable, of course, that continuation of therapy might have resulted in 
better clearance of the organism from the lungs and therefore better protection 
against death. 
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Taui.e II. Effect of Aureomycin on Experimental Murine Pertussis 


AUREOMYCIN 

1 DOSE OF | 
ORGANISMS 
jlN MILLIONS 

DISTRIBUTION OF DEATHS according to 

DAY AFTER INFECTION 

112|-'314)51017S819)10111|12|YA11M S* tLUAA 

100 mg./kg. daily in- 

500 

12 1 

tra-abdominally for 

125 


5 days 

31.2 

7.S 

1 1 * 

1 3 


1.9 

1 3 >500 

250 mg./lO c.c. water 

500 

! 2 10 

ad lib orally for 5 

125 

1 3 0 

days 

31.2 

7.8 

1 2 1 

1 2 1 


1.9 

2 2 0 >500 


Controls 


500 

125 

31.2 

7.8 

1.9 


1 3 
1 2 


1 

2 

2 

1 


12.1 


days. 


•Number survivors. 

tNumber ot organisms in millions required to kill 50 per cent of the mice within seven 


Table III. Effect of Aureomycin on Experimental Pertussis 


AUREOMYCIN 

DAILY DOSE (3 DAYS') 

NO. SURVIVING MICE 

DOSE OF ORGANISM IN MILLIONS 

500 | 125 | 31.2 | 7.8 | 1.9 

% NEGATIVE | 

LUNG I 

CULTURES 1 

MLB* 

10 Mg./kg. 

0 

0 

1 

2 

3 


7.8 

Controls 

0 

1 

1 

1 

2 . 


4.6 

100 Mg./kg. 

0 

2 

1 

1 

1 


4.2 

200 Mg./kg. 

1 

3 

4 

3 

3 

— 

125 

Controls 

0 

1 


3 

4 

43 

14.9 


•Number of organisms in millions required to kill 50 per cent of the mice. 


Table IV. Effect of Polymyxin B. on Experimental Murine Pertussis 
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Table V. Effect of Streptomycin on Experimental Murine Pertussis 



| NO. SURVIVING 

MICE 

1 

% negative 

LUNG 

streptomycin ' 

IK)SE OF ORGANISMS 

IN MILLIONS 

DAILY DOSE (3 DAYS') 
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In the case of polymyxin, it is clear that 10 mg. per kilogram per day gave 
definite protection (Table IV) and resulted in a high percentage (80 to 100 
per cent) of negative lung cultures in the surviving mice. 

Similar results were observed after treatment with streptomycin in doses 
of from 50 to 100 mg. per kilogram per day (Table V). 


SUMMARY 

Aureomvein in concentration of from 25 to 50 pg per milliliter of solid 
medium inhibited the growth of 77. pertussis. Daily doses of 10 and 100 mg. 
per kilogram per day protected mice during the period of treatment, against 
250 1ILD of the organism instilled intranasally. The action appeared to be 
bacteriostatic rather than bactericidal, for deaths frequently occurred within 
ten days after cessation of therapy. 

Polymyxin B in concentrations of from 0.5 to 1.0 pg per milliliter of solid 
medium inhibited the growth of 77. pertussis. Daily doses of 1 mg. and of 10 
mg. per kilogram of weight protected mice against the experimental disease. 

77. pertussis was found to be sensitive to streptomycin in concentrations of 
from 0.4 to 1.2 ng per milliliter of solid medium, and protected mice against 
the experimental disease in therapeutic daily doses of from 50 to 100 mg. per 
kilogram of weight. 
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HEREDOP AT1H A ATACTICA POLYNEURITIFORM1S 
IN CHILDREN 


A Preliminary Communication 

S. Refsum, M.D., L. Salomonsen, M.D., and M. Skatvedt, M.D. 

Oslo, Norway 

I N tlie spring of 1947 four children presenting a clinical picture apparently 
not hitherto described in children, were admitted to the pediatric depait- 
ment of the Riksliospital. 

Cases 1 and 2 were hoy and girl twins with no other brothers or sisters. 
Their paternal grandmother and the grandfather of their mother were sister 
and brother. (See Fig. 1.) Case 3, a hoy, was an only child and, as far as we 
know, his parents were not related to each other. Case 4 was a girl whose 
parents were first cousins. Her half-sister was healthy. These three families 
were not related to one another. 

The case records of all four patients were much alike. In Cases I, 2 and 3 
the symptoms began at the age of 7 years, and in Case 4 they began at the 
age of 4 years. The onset was insidious with loss of appetite, an unsteady 
gait, dryness and desquamation of the skin, and progressive deafness. 


Case 1. — A. girl twin weighed 2,000 6m. when born on May 16, 1938. Phys- 
ical and mental development normal. 

Anorexia had been noticed since the summer of 1946. Her gait became 
unsteady and she stumbled easily. The skin became rough and hyperlreratotie. 
Home deafness had been observed in January, 1947. 

Hhe was admitted on March 20, 1947, and found to be puny and thin. Her 
intelligence was normal. The skin everywhere was dry and slightly desqua- 
mating, being thickened over the patella and bones of the elbow, where it was 
rough, desquamating, and of a dirty brown color. 

There was bilateral diminution of hearing of neurogenic type. Only a 
high-pitched voice close to the ears could be heard. Tympana were normal. 

Ophthalmoscopic Examination . — The fundus was defective in pigment, the 
vessels of the choroid showing through it. The pigmentation of the fundus 
was pathologic on both sides, with a hint of “pepper and salt.” Vision was 
5/3 on both sides. The field of vision was not examined. 


Neurological Examination . — There was general weakness, notably in the dis- 
tal parts of the limbs, with hypotonic muscles and loss of tendon reflexes. Gait 
was ataxic. Romberg's sign was positive. There was no nystagmus. .Sensa- 
tion was normal, with no increased tenderness on deep pressure, and normal 
vibration sense. 

Electrocardiographic Examination. — The rate was 110- PQ 0 15 spp • 
QUS 0.09 see, Q-T 0.34 see,. T, +; T, + : T -• T, + . All the figures were about 
the* uppm hunt ot the normal for age ami frequency according to \shnmnn\s 
and Hu ll s tables ( Q-T 0.325 see. the upper normal limit ) . -tslnnann s 


Chief of 


l-'rom the IVillntrie Department. t'niverMtv of 

Servhc, Ihofcspor L, Snlomon«crt, hr. 'mnl. T C Rl *' E, 10 E I ,| tal), Oslo, Norway ; 
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The somatic examination showed nothing else pathologic. 'YYassermaim 
test was negathe. Blood count and seium proteins were normal. Gastric 
acidity was normal. A radiographic examination of the cranium showed 
noimal conditions and nothing abnormal in hands and feet apart from the 
metatarsal hones of the fourth toe, which were short on both sides. 

At first we suspected a vitamin B deficiency, but large doses of vitamin 
13 preparations proved ineffectual, and there was no change in her skin. Dur- 
ing her three-month stay in the hospital she became almost completely deaf. 
Jn other i aspects thei e w as practically no change in her condition. 

On her icadmission to hospital in September. 1947. considerable deteriora- 
tion in her general condition was observed. She might almost be said to be 
cachectic: emaciation was extreme and she presented several small _ bed 
sores. Her atrophic skin was dry and desquamating and as thin as tissue 
paper in ceitain places She was now completely deaf and the fundi showed 
the same pigment changes On a neurological examination severe general 
atiophy of the muscles, genetal pareses. and absence of the deep reflexes of 
all the limbs v ei e found 

She was tteated with blood tiansfusums Bronchopneumonia developed, 
and she died in a state of matasmns (see the post-mortem findings). 



Fig 1. — Pedigree of Cases i and 2, who suffered from heredopathia atactica poI>- 
n< uritiforiniw The thilditn twin brother and sister, are the offspnng of a consanguineous 
inuriigo winch suggests recossne heredity 

The ^\mboK 3 and C indicate probable heteioz>gous male and female individuals. 


L'isk 2. — A hoy. the twin hi other of the fust patient, weighed 2,250 Gin. at 
birth. Physical and mental de\ clopment were normal 

Ilis illness developed simultaneously and with the same manifestations as 
those of his sister. 

lie was admitted on April 16, 1947, and found to be puny and thin. In- 
telligence was normal with an I.Q. of 94 2. 

The skin was dry and desquamating, particularly over the limbs and back: 
in places it was thin and with an atrophic shine 

Bilatcial diminution of hearing of 1 lie neuiogenic type was found. 
Fundi weic somewhat poor in pigment with the result that the choroid 
vessels weic visible through them. Small patches without pigment occurred 
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in both maculae. The optic discs were normal. Vision was 5/5 on both sides. 

reduction of muscle tone with weak- 
ness ^rmoTmarked hi the distal parts of the limbs. The deep reflexes of 
■ ras andkas were weak or absent. Plantar reflexes were normal. There was 
no ataS Emnberg’s sign was negative. In sensation, there was no definite 
loss of the superficial modalities, normal vibration sense, and sense of posi- 
tion. Deep tenderness on pressure was normal. 



Fig 2 — C.ise 2, age 9, Ca*?e 1, age 9, Ca^e ^ ace b, Case 4, age 7. Photograph was taken 

May 10, 1947* 


Electrocardiographic Examination on April 17, 1917 . — PQ was 0.19 see; 
Qlths 0.09 see.: T,_, +; QT 0.3S see. (upper normal limit 0.374 sec.). On June 
17, 1947, PQ was 0.1S sec.; QRS 0.12 sec.; T,_, +; QT 0.40 sec. (upper normal 
limit 0.3S sec.). (Sec Fig. 3.) On Sept. 26, 1947, electrocardiogram was 
normal. Otherwise nothing pathologic was found. AVassermaiin test was 
negative. Normal figures for serum calcium, serum phosphorus, serum iron 
serum proteins, and cholesterol were obtained ’ 

e(rects° rCCCiV ° a 11lC SnmC trcalmcnt as given his sister without any definite 
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111 June, 1918, tlie skin was as before. There was further diminution of hear- 
ing. He was deaf on the right side; whispering ad concham and speech half 
a meter away were audible on the left side. There was slight night blindness. 
A moderate degree of horizontal rotatory nystagmus on looking to both sides 
was noted. Fundi were as before. Vision was 5/5. 

Gait was slightly ataxic. Slight dysdiadocliokinesis and intention tremor 
of both arms were present, along with slight atrophy of the tibialis anticus 
group of muscles on both sides. Deep reflexes were weak as before. She was 
discharged to her home. 



Fig’. 3. — Case 3. Electrocardiogram taken June 17, 1317. Heart rate was S3; PQ, 0.1S 
sec.; QRS. 0.12 sec.; Ti. Tr, Tj, and Ti were plus; QT, 0.10 sec. The whole electric systole is 
too long. According to Ashman and Hull the upper limit of the normal PQ interval in 
children 7 to 13 years of age with heart rate of 71 to 90 is 0.17 sec. 

QRS of 0.12 sec. is definitely too long and the upper limit of normal QT for that 
cycle length is 0.37 sec. (according to Ashman and Hull). 


Case 3. — A boy, an only child, born on Sept. 24, 1939, was healthy till the 
autumn of 1946, when his skin began to he dry, desquamating, and itching. 
Anorexia and lassitude were present and walking was poor. 

On admission on April 22, 1947, he was thin, nis I.Q. was S6.4. His skin 
was dry and desquamating everywhere. Slight diminution of hearing of 
ill-defined type was observed on both sides. Fundi and field of vision were nor- 
mal. Vision was 5/5 on both sides. 

Neurological Examination. — General atrophy of the muscles was most 
marked distally. with corresponding pareses. Absence of the deep reflexes 
of arms and legs and slight ataxia of the arms were observed. There was no 
increase of tenderness on deep pressure on the muscles. There was loss of the 
vibration sense distally in all limbs. The sense of position was uncertain. Hypo- 
esthesia (possibly) was present on touch distally of the lower limbs. There 
was no thickening of the palpable nerves. 

Electrocardiographic Examination. — PQ was about the upper limit of the 
normal. 

As in the preceding cases, large doses of B vitamins were given and there 
was. perhaps, some improvement in his hearing and in the strength of his mus- 
cles. There was no return of the deep reflexes. After an attack of mumps he 
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became definitely worse, he could not walk as well as before, and the move- 
ments of his hands were less coordinated. 

On readmission on April 12, 1948, the skin was as before, hyperkeratotie 
on the elbows. Definite diminution of hearing on both sides was noted, l he 
fundi showed diffuse, atypical pigment changes such as are found m cases of 
tapetoretinal degeneration. There was night blindness. A neurologic exam- 
ination showed deterioration. Dysmetria of the arms was quite plain. Gait 
was more ataxic and unsteady before, with steppage. Romberg’s sign was 
present. Considerable atrophy and paresis of all the limbs were most marked 
distally. 

E led c ro c,a rdiog rap hi c Examination . — A rather long conduction time and 
Ti fiat were demonstrated. 

In other respects the physical examination was negative. Wassermann 
test was negative. The figures for serum proteins, serum chlorides, serum 
calcium, serum phopliorus, serum phosphatase, and serum cholesterol were 
normal. Intelligence was as before. 


Case 4. — A girl whose parents were first cousins, was born on Aug. 2, 1939, 
and was well until she was 4 years old. Her disease began with dryness and 
desquamation of the skin. Anorexia and loss of weight were present. After 
the age of 5 years, difficulty in walking and running, and after the age of 6 
years, definite impairment of hearing occurred. 

On Dee. 2, 1946, she appeared small and thin; she seemed quite attentive, 
but her deafness interfered with tests of her intelligence. 

The skin everywhere was dry and desquamating, with abnormal furrows. 
The scales from her skin were large and some were brown. 

Bilateral deafness was present. 

The fundus was light-colored, with long intervals between the choroid 
vessels. Some clumps of pigment were spread over the fundus. 

Neurological Examination . — General atrophy of the muscles and loss of 
the deep reflexes in arms and legs were noted. She was ataxic with unsteady 
gait. Romberg’s sign was present. Coordination and sensation were difficult 
to investigate. 

Electrocardiographic Examination . — The QRS complex was splintered. QT 
was about the upper limit of the normal (see Fig. 4). 

In other respects the physical examination showed normal conditions. 
Wassermann was negative. Various blood tests gave normal values. 

On May 6, 1947, the fundi showed incipient tapetoretinal degeneration. 
In other respects there was no change. 

Treatment with B vitamins yielded no appreciable effects. In the au- 
tumn of 1947 she became steadily worse and was finally bedridden. The con- 
dition of her skin, “alligator skin,’’ became worse, and she lost much weight. 
(See Fig. 5.) Her parents exerted themselves to provide her with an ade- 
quate and nutritious dietary, and during the winter of 1948 her weight rose 
by 10 kg. Her arms and legs became gradually a little stronger, and her skin 
showed marked improvement. Words she had not used for more than a year 
came back to her. In the spring of 1948 she could sit up in a chair and play 
She remembered all the words she had learned before she became deaf but 
there was no improvement in her deafness. Apparently she developed night 
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to loud sounds. An examination of the eyes showed considerable vertical- 
rotatory nystagmus which prevented a close examination of the tundi. lne 
muscles of her limbs were weak, and there was marked ataxia. I here was a 
striking change since the last examination in her deep reflexes, which weie 
now plainly present, the patellar reflexes being even brisk. 

Electrocardiographic Examination ■ — The QT distance was above the uppei 
normal limit. 

Intelligence was as before. 

In all four cases, there was a marked increase in toted proteins in the cere- 
brospinal fluid, whose cell count was normal ’ The findings are given in the 
following table A 


Table I. Spinal Fluid Findings in Cases 1 to 4 


PATIENT NO. 

i ! 

» 1 


III 


1 

Pate 

20/3 1 

1G/9 

24/4 | 

4/6 

4/6 

24/10 1 

14/4 

4/12 | 

24/5 


1947 

1947 ! 

1947 

1947 

1947 

1947 

1948 

1946 

1948 

Mo. of cells 

7/3 1 

8/3 1 

4/3 

4/3 

1/3 

5/3 

23/3 

3/3 

3/3 

Positive total pro- 
teins 

1/100 1 

1/460 

1/50 

1/100 

1/30 

1/55 

1/100 

1/100, 

1/90 

Positive globulin 

1/5 

1/16 


1/5 

1/2 

1/2 

1/3 

1/4 

1/5 


DISCUSSION 

Here we are most probably dealing with a familial disease exhibiting a 
recessive mode of hereditary transmission. It began between the ages of 4 
and 7 years with anorexia, an unsteady gait, skin changes suggestive of ichthy- 
osis, and progressive diminution of hearing of the neurogenic type. An ex- 
amination showed slight pigment changes in the retina, night blindness, 
ataxia, and other cerebellar manifestations and a polyneuritis-like condition 
with loss of the deep reflexes. (In Case 4, the reflexes did, however, return 
after an observation period of. a year and one-half.) The cerebrospinal fluid 
showed albumino-cytologieal dissociation with a normal cell count and marked 
increase of proteins. The electrocardiograms were pathologic. While under 
observation the children showed no definite diminution of intelligence. 

Tlie polyneuritis-like manifestations, the changes in the skin, and the 
diminution of hearing were suggestive of avitaminosis B. At variance with 
this diagnosis were the retinitis pigmentosa, the cerebrospinal fluid findings, 
and the lack of response to the energetic administration of B vitamins. 

The so-called juvenile form of amaurotic idiocy is characterized by retini- 
tis pigmentosa and it may. like the late infantile form, run a course with cere- 
bellar-ataxic manifestations figuring prominently. In conflict with this diag- 
nosis in our eases was the absence of diminution of vision, of progressive de- 
mentia, and of extrapvramidnl manifestations. As far as we know, descrip- 
tions of this disease have not included a marked increase in the quantity of 
proteins in the cerebrospinal fluid nor the electrocardiographic changes* ob- 
served in our patients. 


motliod i Hcli.-rV nitric riel," stratum' o'-'-t ) '.^'xorniaU v 'th,. , Vl t ll r ” l ."’ 0l J . h . y nh-rmard's dilution 
dilution of 1 to 13 or loss A dilution of 1/1 (in , ’•orri-monds in •i ,.,,' 1 | bec ? n . ,e nepnlivc at a 
n,K nor com The Klolm In ronlont is dotonnfn.M hv i S Jf dim, *' t,rot ?I n , content of 165 
rated solution of ammonium sulphate ns reiiircnt vlS . ,0 " me U>otl with a satu- 
at a dilution of 1 in 2 if it Is nt ail prAent. ‘ I ' orn ’ a,, - v tlic Siobnlin reaction disappears 
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The clinical picture presented a certain similarity to the hereditary atax- 
ias. In particular one is tempted to think of an atypical form of Friedreich s 
disease in this connection. In our cases, however, we lack manifestations which, 
without being essential to the diagnosis of this disease, are very characteristic 
of it; namely, dysarthria and skeletal deformities (deformities of the spine, 
Friedreich’s foot). Our patients also presented several manifestations such as 
retinitis pigmentosa with night blindness, the polyneuritis-like picture, and 
the considerable hyperalbuminosis in the cerebrospinal fluid — features which 
are not. as a rule, found in Friedreich ’s disease. 

On the other hand, the above-mentioned findings in our cases are charac- 
teristic of a familial syndrome, heredopathia atactica polyneuritiformis, de- 
scribed in 1945 and 1946 in adults by one of us (S. R.). This syndrome was 
observed in five patients* whose ages ranged from 20 to 30 years and a little 
over. They belonged to two Norwegian families with no blood ties between 
them. This syndrome is characterized by the following features: atypical 
retinitis pigmentosa with night blindness and concentric limitation of the 
field of vision, a chronic polyneuritis-like picture with progressive pareses 
of the limbs distally. ataxia and other cerebellar manifestations, considerable 
increase of the protein content of the cerebrospinal fluid without an increase 
in the number of its cells, and also, in some eases, diminution of hearing of 
a neurogenic type and electrocardiographic changes. The parents of these 
patients were, in every ease, blood relations. It is probable that this syn- 
drome depends on a single recessive gene, not sex linked. 

From the account just given there would seem to be a striking re- 
semblance in the clinical picture presented by our patients to that of heredo- 
pathia atactica polyneuritiformis. The resemblance is so close that we are 
driven to the conclusion that these children suffered from this syndrome 
which has hitherto not been described in childhood. 

The ichthyosis-like skin changes were striking in all these children. 
Similar iehthyotic changes were plainly present in one of the adult eases of 
heredopathia atactica polyneuritiformis described by Refsum. Since the ap- 
pearance of Refsum ’s original publication it has been learned that another 
patient in the same family was subject to similar skin changes. Among the 
other adult patients there were, however, no such changes. 

It is not yet quite clear what is the nosological position of heredopathia 
atactica polyneuritiformis. Is it an independent nosological entity, or does 
the syndrome belong to the heredo-ataxias or to the cerebral lipidoses, to be 
grouped with amaurotic idiocy and Niemann-Pick’s disease? In the ease of 
Case 1. a neurohistologic examination yielded the following main points men- 
tioned in a preliminary report by Dr. -Tan Cammermeyer : 

Fibrous thickening of the leptomeninges with fat macrophages. A mod- 
erate degree of degeneration of the peripheral nerves. Changes in the an- 
terior horn cells in the spinal cord. Homo- and contralateral degeneration 
of the olivocerebellar tracts, hlarchi positive fat in moderate quantities in 
nerve cells and ependyma. 

•A sixth case, observed in one of the families of these patients, 1ms subsequently been 
discovered. 
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There was no sign oi inflammatory changes, o£ toxoplasmosis, nor of 
torulosis. 

The histologic investigation of the postmortem material presented by the 
adult patients suffering from lieredopathia atactica polyneuritiformis re- 
ported on in lief sum’s original publication has not yet been completed. It 
can, however, already be stated that, according to Dr. Gannnermeyei, the 
neuroliistologic changes presented by these two patients corresponded in their 
principal features to the above-mentioned findings in Case 1, The localiza- 
tion and intensity of these changes varied, however, from case to case. In 
the case of a third adult patient, examined post mortem, changes reminiscent 
of interstitial hypertrophic neuritis were found in all the nerves examined. 


SUMMARY 

An account is given of four children, three of whom were born in con- 
sanguineous marriage. Their disease began between the ages of 4 and 7 years, 
and it showed a slowly progressive development with the following features: 
diminution of hearing of neurogenic origin amounting to complete deafness 
in some eases; atypical retinitis pigmentosa with night blindness; ichthyosis- 
like skin changes; ataxia and other cerebellar manifestations; polyneuritis- 
like manifestations with weakening or loss of the deep reflexes; a consider- 
able increase in the protein content of the cerebrospinal fluid without any 
increased cell count and electrocardiographic changes. The intelligence was 
not diminished. 

A brief summary of the neurohistologic findings is given. 

The disease is considered to be identical with the lieredopathia atactica 
polyneuritiformis described by S. Refsum in adults. Hitherto a description 
of this disease in children has not been given. 
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ADRENOCORTICAL INSUFFICIENCY IN INFANTS WITH THE 
ADRENOGENITAL SYNDROME 

A Clinical and Pathologic Study of Four Cases 

Wolf W. Zuelzer, ALD.. and Alexander Blum, Jr., M.D. 

Detroit, Mich. 

I T IS evident from a review of the literature that the adrenogenital syndrome 
is compatible with normal or even increased function of the adrenal gland as 
regards the metabolism of salt, water, carbohydrates, and nitrogen. The work 
of Young, 1 the monographs of Broster and Vines, 2 and the review article by 
Haymaker and Anderson 4 fail to mention the occurrence of adrenal insufficiency 
in patients with the adrenogenital syndrome. Numerous eases of adrenal virilism 
have been described in which the patients attained a normal life spar, or were 
subjected without mishap to major surgical operations. 1 ’ 3 A few reports, 
however, found chiefly in the pediatric literature, indicate that, in children at 
least, the masculinizing effects of adrenal cortical hyperplasia may be accom- 
panied by serious impairment of the metabolic functions of the adrenal cortex. 
In such patients the clinical picture has been characterized by dehydration, 
vomiting, diarrhea, sometimes brownish pigmentation of the skin, and a tendency 
toward sudden circulatory collapse suggestive of a destructive lesion in the 
adrenal glands as in Addison's disease rather than the hyperplasia which was 
actually found at autopsy. 

The combination of cortical insufficiency, masculinization, and diffuse ad- 
renal hyperplasia forms a distinct anatomic-physiologic entity. Although we 
were able to find only seventeen cases of this type in the literature, 5 ' 13 our experi- 
ence suggests that the syndrome is more common than this figure would seem 
to indicate We have observed four instances in 1,06S autopsies of children from 
birth to 13 years of age over a period of six years, an incidence of 0.37 per cent. 
There were 770 infants under one year in the group, and since all the patients 
to be reported were less than a year old, the incidence in this age group was 
0.52 per cent. Our observations, though far from complete, are presented in 
order to direct attention to the clinical, biochemical, and pathologic problems 
connected with this syndrome. 


CASE REPORTS 

Cask X. — V. M., a white infant presumed to be of female sex, entered the hospital at 
the age of 2 weeks because of vomiting, thrush, and an ear infection. The vomiting had 
begun on the ninth day of life and occurred shortly after meals. She weighed 5 pounds, 9 
ounces, having lost 1*4 pounds since birth. The prenatal nnd neonatal histories were 
noncontributory. 

Physical examination revealed slight redness of the external canal of the right ear. 
The gums had been painted with Gentian violet. The only other abnormality concerned 
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the external genitalia. The clitoris was hypertrophied and grooved on its inferior surface, 
thus resembling a penis with hypospadias. The groove led to a single opening which 
appeared to represent both urethral and vaginal orifices. The labia minora could not be 
seen. The labia mnjora were present and somewhat resembled the halves of a scrotum 
with thick, wrinkled skin but without a raphe or palpable testes. 

Laboratory Data— Except for the constant presence of a trace of albumin, the urine 
was found normal on numerous occasions. The hemoglobin was 18.5 Gm. per 100 c.c. on 
admission and gradually fell to 12.3 Gm. during a period of two months. The white blood 
count was 12,200 on admission and 13,000 three weeks later. The Ivline test for syphilis 
was negative. The nonprotein nitrogen on one occasion was S9.1 mg. per cent and on 
another 41 mg. per cent. The fasting blood sugar five weeks after admission was 60.8 mg. 
per cent (“true sugar” determination).” Following the injection of 4.5 Gm. of glucose 
it rose to 191 mg. per cent in one hour. 



I' ip. 1. — Graphic presentation of biochemical data in Case X. The plasma electrolyte pat- 
tern is shown above the line with the normal values given on the left for comparison. The 
boxes below the line indicate the amount in grams of sodium chloride and sodium bicarbonate 
given. 


The plasma electrolyte structure of this patient was investigated on four occasions. 
The results are shown graphically in Fig. 1. It will be seen that the total plasma base 
was consistently lower than normal and that the values for chlorides roughly paralleled 
those for total base. 


Course . — The patient leniaincd in the hospital for two months. During this period she 
\omited tit times, but rarely enough to account for the marked delay in weight gain. Her 
appetite was usually good. There was a tendency to constipation. Barium studies revealed 
no pathologic changes in the gastrointestinal tract by x-ray. An intravenous pyelogiam 
was attempted but the dye was not visualized in the urinary tract. 

Although the feedings were frequently supplemented by parenteral injections of 
glucose solutmu normal salt solution, plasma, and whole blood, the infant alwavs appeared 
clinically dehydrated and gained only J2 ounces in over two months. The administration 
of adrenal cortical extract tn amounts of 1 c .e foj/. rat units nor „ ,i - .• , 

without appreciable effect. * P CU '’ 1C centlme(er ) Was 
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Following discharge from the hospital her condition remained unchanged for another 
too months. She then had a bout of severe vomiting and was readmitted. Her weight 
at this time at the age of 4^4 mouths was 6 pounds. 15 ounces, exactly what she had 
weighed at birth. The temperature was 9S.6° F. She appeared quiet, rather feeble, 
dehydrated, but by no means critically ill. Careful examination revealed no abnormal 
findings m the heart or respiratory tract. Three hours after admission the patient sud- 
denly expired. 



j 

y 


Fig. 2.— Semuhagi ammatic drawing illlstiating the appearance of the internal and external 

genitalia in Case 1. 



Fig. 3. — Photograph of adrenals. Case 1. 


Autojnt/ Findimr.. — A complete autopsy was pci formed within seventeen hours after 
death. The body was that of a poorly nourished female heruiaphiodite infant measuring 
cm. in length. Ml. in and mucous membranes were dry and somewhat-pale. The external 
genitalia were as described clinically. The clitoris measured 1.5 cm. and had a well- 
developed prepuce. The single orifice in the region of the vestibule led into n tubular 
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structure which proved to be the common outlet of urethra and vagina. Three millimeters 
from the external opening there was a shallow valvelike fold partially covering 1 10 
entrance into a narrow tubular vagina measuring only 3 mm. in length and merging grad- 
ually with an elongated, cigar-sliaped uterus which lacked a distinct cervix and whic 1 
measured 2.5 cm. in length. The Fallopian tubes were well developed. An ovary was 
present on each side. The right measured 2.0 by 0.6 by 0.3 cm., the left 1.3 by 0.5 by 0.2 
cm. Both appeared grossly normal. Anteriorly the common outlet was continuous with 
the urethra, which presented no further abnormalities. 

The adrenals were markedly enlarged, having a combined weight of 14 grams. They 
were of the usual shape, rather firm, muddy yellow-gray in color. The external surfaces 
showed a marked pattern of convolutions. On cut surface the yellowish cortex measured 
1 mm. in width on the average and seemed well demarcated from the softer, reddish- 
brown medulla. 

The thymus extended to the level of the third rib, measured 3 cm. in width, and 
weighed 9 grams. The spleen weighed only 7 grams. The pancreas was not unusual in 
size and appearance. The kidneys weighed 15 and 14 grams. The liver was of the usual 
size and weight. The heart was underweight, but the right ventricle was dilated. Exami- 
nation of the brain revealed a slight atrophy of the left frontal and parietal lobe but no 
reduction in the weight of the organ as a whole. No gross abnormalities could be demon- 
strated in the pituitary gland or the pineal body. 

The adrenals were fixed in Zenker's fluid, Zcnker-formol, Helly’s, Muller's, and 
Orth's fluid, formaldehyde and absolute alcohol. Appropriate paraffin sections were stained 
with hematoxylin-eosin, Mallory's aniline blue, and Fujiwara’s modification^ of Broster 
and Vines' stain for androgenic cells. Frozen sections were stained with Scharlach-R 
and Nile blue sulfate. 

On microscopic examination it was evident that the enlargement of the adrenals was 
due to hyperplasia of the cortex. The width of this layer was greatly increased, partly 
ns the result of an elongation of the cell cords of the zona fasciculata, partly because of 
accumulations of epithelial cell masses beneath and within the capsule, as well as on the 
surface, producing irregular elevations and convolutions. A true zona glomevulosa could 
not be distinguished. In some areas the slightly blunted ends of the columns arising from 
the zona fasciculata abutted directly on the capsule. In most places, however, the columns 
spread out and changed direction, merging into a layer of variable thickness where the 
cells wore arranged in strands and sheets parallel to the surface. Frequently such strands 
penetrated between the collagen fibers of the capsule which appeared to have stretched 
and split in these areas. Larger masses of epithelial cells had mushroomed through the 
capsule and formed adenoma-like nodules and excrescences which, as a rule, were fused 
at their base to the main body of the cortex but in some instances appeared as separate 
structures. Similar masses and areas of irregular thickening of the cortex proper were 
observed in the depth of the tissue where infolding had removed the cortex from the surface. 

The “adenomas" sometimes lacked complete capsules but diffuse infiltration of the 
adjacent tissues was never seen and the tissue appeared hyperplastic rather than neoplastic 
throughout. 


The inner border of the zona fasciculata was not sharply defined but merged into an 
indistinct, narrow, zona reticularis. The latter was demarcated toward the center of the 
gland by a fairly broad, fibrous, boundary zone in which scattered single degenerating 
epithelial cells were found. The core of each adrenal was formed by nmple amounts of 
typical chromaffin tissue. 


There was distinct variation in the appearance of the epithelial elements composing 
the cortex. Most of the cells u. the zona fasciculata were of the usual size. Their evto 
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the inner ami outer borders of that zone. Many cells throughout this layer had a homo- 
geneous or finely gianular cytoplasm which took the eosin stain more evenly than the 
honeycomb cells'. Single cells or small groups of cells here and there had i shrunken 
appearance with deeply staining, homogenized cytoplasm and pyknotic nuclei suggesting 
necrobiosis. Still others had spongy, swollen bodies and lacked demonstrable nuclei. 

’ Toward tlio periphery of the zona fasciculata the character of the epithelium began 
to change. There was an admixture of cells slightly larger than those composing the middle 
portions and characterized by an abundant granular eosinophilic cytoplasm. Such cells 
were even more frequent in the layer of cells beneath and within the capsule and pie- 
dominated in the nodular projections on the surface. The lesemblanee of these elements 
to cells of the so-called fetal cortex was often striking. However, even small rows and 
nests of epithelium in these regions were seldom uniform in .composition but contained 
smaller cells indistinguishable from those found in the deeper layeis of the zona fasciculata 
and also cells with honeycombed cytoplasm. The occurrence of morphologic transitions 
between the various cell types made the distinction between cells of “fetal coitex type” 
and “permanent cortex type” uncertain and impractical. The cells of the jubcapsular 
area showed little or no sudanopliilia. 



Fig. 6— High-power view ot outeimost coitex showing presence of numerous cells filled with 

fuchsmophil (black) granules. 


Fuclisinophil granules ueie occasionally seen in the cells of the outei zona fasciculata 
and even more frequently in the cell masses beneath and beyond the capsule. These 
granules were seen most easily in sections stained with Mallory’s aniline blue after fixation 
in Kelly’s fluid. Although they were also demonstrable with Fujiwara’s modification of 
the method developed by Broster and Vines, this stain proved far less satisfactoiv partlv 
bccnuso of the lack of contrast which Mallory’s stain provided. With the latter technique 
the granules appeared as bright, clie.ry red, evenly distributed structures of unifotm size 
against a light buff-colored, gray, or sometimes clear, colorless, background of cytoplasm 
Occasionally the granules were more orange or even yellowish in color. I„ „ M enl c 
cells containing fuchsmophil granules corresponded to the larger, granula/cells with 
eosmopluhc cytoplasm resembling fotal cortex colls w c „ in ii A , ar ce s ,wt “ 
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Examination of tlie gonads revealed no appreciable deviation from the structure of 
the average infantile ovary. The cortex was densely crowded with primary follicles and 
the deeper layers contained Graafian follicles in various stages of development, small cyst 
formations, and atretic follicles. 

The pituitary contained a mixture of chromophobe and chromophil cells with a slight 
possible increase in the number of basophile elements as compared with control sections 
from other infants in the same age group as the patient. It seemed doubtful, however, 
that this increase would have been noticed on a routine examination of the gland. 

The remaining endocrine organs did not appear remarkable except for the lack of 
involutionary changes in the thymus which deserves mention in the presence of general 
emaciation and atrophy of the adipose tissue. In this connection the presence of numerous 
small lymph follicles along the course of the small bronchi was of interest. These, like 
the tissue of Peyer’s patches, had distinct secondary centers composed of large, “young” 
lymphocytes. The inalpighian corpuscles of the spleen, on the other hand, lacked well- 
defined centers but appeared numerous, possibly because they were crowded together in 
the pulp which was quite poorly filled with erythrocytes. 

Comment . — The salient clinical features of this case were unexplained 
vomiting, a degree of dehydration which seemed out of proportion to the amounts 
of fluid lost, nitrogen retention, a lowering of the “total base” in the plasma, 
and a proportionate lowering of the plasma chlorides, persistent failure to gain 
weight, and finally a sudden, unexpected death. In addition, pseudohermaph- 
roditism was present but there was no evidence of progressive changes in the 
genitalia. 

Although a detailed analysis of the plasma cations was not earned out, it 
is evident that, the lowering of the plasma base (Pig. 1) must have entailed a 
reduction in the sodium concentration. Unfortunately, potassium determinations 
were not done. The clinical and biochemical findings were compatible with the 
picture of adrenal insufficiency and, in fact, could hardly be explained on any 
other basis. The autopsy findings eliminated lesions in the kidneys or the in- 
testinal tract as possible causes for the metabolic disturbance and confirmed the 
clinical suspicion of pathologic changes in the adrenals. Since these organs 
showed hyperplasia rather than destruction or atrophy, it must be assumed that 
the cells produced salt and water hormone either in inadequate amounts or not 
at all, unless one wishes to postulate the secretion of substances counteracting 
the effects of these hormones. The apparent failure of substitution therapy may 
be ascribed to inadequate dosage of cortical extract administered to this patient 
and, therefore, does not lend itself to any conclusion. 

The histologic findings were suggestive of the presence of fetal cortex, but 
it is clear from the description that a substantial amount of tissue indistinguish- 
able from the ordinary postnatal adrenal cortex was present. In any event the 
function of the normal fetal cortex is at present unknown. The demonstration 
of fuelisiuophil granules was considered diagnostic for androgenic cells by 
Broster and Vines 1 and others, 10 but this criterion has not been generally 
accepted. 8 Its specificity is doubtful, yet the combination of this finding with 
the other features of the case may he significant. Correlation of functional 
disturbances with the morphologic evidence presented permits the conclusion 
that abnormal function of the hyperplastic adrenals was the basis of the clinical 
manifestations. 
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Case 2-— S. S-, a 20-week-old white infant, was admitted because of vomiting, diarrhea, 
malnutrition, and cough. The symptoms had begun at the age of one month with a paroxys- 
mal cough accompanied by cyanosis, followed by vomiting of yellowish material. The 
mother described the illness as whooping cough. Diarrhea had accompanied the symptoms 
for the first two weeks but had since subsided. In spite of an excellent appetite the 
patient had lost considerable weight since the onset of “his” illness, weighing 2 pounds 
helow the birth weight of iVa pounds. 

The child was born at full term and the delivery had been normal. The attending 
obstetrician and the family considered the babj' to he a boy. The mother was 42 years 
old and had had an uneventful pregnancy. She had had eight previous children, seven of 
whom were in good health. Their sexes were not stated. One child had died at the age 
of 6 weeks from “diarrhea and malnutrition.” This child had an abnormality of the 
external genitalia. He was described as having had a penis but no scrotum and had been 
considered a boy. 

The patient was a lethargic, poorly nourished infant in a state of obvious severe 
dehydration The weight was 5 pounds, G ounces. The skin was cold to touch and the 
respirations were shallow and irregular with frequent periods of prolonged apnea. The 
temperature was 97.4° F. The liver was palpable 2 fmgerbreadths below the costal margin. 
There were moist, oozing granulations on the umbilicus. 

The external genitalia were almost identical in appearance with those described in 
Case 1. The identification of this patient’s sex was even more difficult, however, because 
the large, corrugated folds resembling scrotum but lacking testicles were fused toward the 
perineum in a median raphe. 

Laboratory Data . — The urine was acid and contained sugar (2 plus) after parenteral 
administration of glucose but was otherwise normal on several occasions. There was a 
mild anemia, the hemoglobin being 9.6 Gm. and the red blood count 2,960,000 per cubic 
millimeter. The white blood count was 12,400 with a differential count of 77 peT cent 
neutrophils, 22 per cent lymphocytes, 1 per cent eosinophils. The Mazzini flocculation test 
was negative. The nonprotein nitrogen of the blood was 42.6 mg. per cent, the blood sugar 
05 mg. per cent. The results of plasma electrolyte studies are shown in Fig. 7 and will be 
described in connection with the therapy given. 


Roentgenograms Tevealed questionable pulmonary emphysema. The heart and the 
skeletal structures appeared^ normal. 

Course . — The patient received intravenous infusions of one-seventh molar sodium lactate, 
normal salt solution, and plasma. Notwithstanding this therapy, the total plasma base ou 
the third hospital day was only 137 meq. per liter, chlorides 92.0 meq. per liter, carbon 
dioxide 16.7 meq. per liter. The so-called “R-fr action 1 ’ was slightly increased to 14.9 
meq. per liter. Treatment with adrenal cortical extract was then begun in daily doses of 
2 c.c. (5 rat units). The child was offered a mixture of Karo syrup and salt solution 
between feedings and additional saline parenterally. Sodium bicarbonate was also given 
by mouth. There was definite improvement for a period of ten days. The child ate well, 
was able to maintain a normal body temperature without external application of heat and 
to gain weight without further parenteral fluid therapy. The amounts of sodium given 
as chloride and bicarbonate salts wero decreased and the adrenal cortical extract was 


increased to 10 rat units on the eightli hospital day when the total plasma base had risen 
to 14G.5 meq. per liter. Two days later the child again appeared dehydrated and the plasma 
base had dropped to 104 meq. per liter. The following day diarrhea appeared and there 
was a precipitous loss of weight. The dosage of adrenal cortical extract was increased to 
15 rat units daily. Because of apparent dehydration the patient received intravenous 
infusions of glucose and saline solutions totaling 675 c.c. and an equal amount of fluids 
by mouth. The total salt intake for that day was later computed to be 9.5 Gm. of sodium 
chloride and .GGG Gm. of sodium bicarbonate. 


On the day following this treatment the clinical condition of the nationt 
acidosis. Still sodium chloride was given ou that day. In addition o Pm f , d ted 
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day, fifteen days after admission, the clinical signs of acidosis were slightly less marked. 
The diarrhea still continued, and the abdomen had become evenly distended. At this time 
the total plasma base was 191 meq. per liter. Simultaneously the chlorides had risen to 
101.5 meq. per liter, while the carbon dioxide content had fallen to 4.6 meq. per liter. 
Before these results were known 2 mg. soda bicarbonate in glucose was again given in- 
travenously and 100 c.c. of S5 per cent sodium chloride solution by hypodermoclysis. All 
sodium chloride administration was discontinued but more soda bicarbonate was given, 
together with glucose. In the afternoon the total base was still 169 meq. per liter. The 
chlorides had dropped to 13S meq. per liter and the carbon dioxide had risen slightly and 
was now 9.S meq. per liter. By evening the child was moribund though the plasma elec- 
trolyte continued to approach more normal values. The last determination that night 
showed a total base of 165 meq. per liter, chlorides 130 meq. per liter and carbon dioxide 
17.0 meq. per liter. The respirations became labored, the color was ashen, and the dis- 
tention was increasing. The patient died early the following morning, the sixteenth hos- 
pital day. The biochemical findings are summarized in Fig. 7. 



-Drtrcs 


Fig. — Graphic presentation of biochemical data in Case 2. Symbols are used in the 
same manner as in Case 1. The solid parts of the blocks below the base line indicate elec- 
trolytes mien narenteraiiy. Broken lines indicate oral electrolyte intake. 


A complete autopsy Has performed three hours after death. The clinical diagnosis 
of adrenal cortical hyperplasia was confirmed. The adrenals had a combined weight of 
17 Gm. and were in eiery respect similar to those described in Case 1. The genitalia shown 
in Fig. S uere aI=o lirtuallv identical with those in the previous patient. The only dif- 
ference was the presence of a well-formed uterine cervix projecting into the vagina. The 
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opening of the latter into the common urogenital sinus was marked by a moundlike eleva- 
tion. The ovaries measured 1.8 by O.S by 0.4 and 1.8 by 0.5 by 0.1, respectively. 

In contrast to Case 1 the thymus weighed only 2 Gm. The spleen, on the other hand, 
had a weight of 12 Gm., which must be considered within normal limits. The kidneys wore 
slightly decreased in weight. The intestinal tract was not unusual except for rather 
marked distention of the small intestine. The right lung showed an area of pneumonic 
consolidation in the upper lobe. 



Fig. 8. — Externa! genitalia, Case 2. 

Microscopic examination of the adrenals revealed a picture identical in every detail 
with that described in Case 1. Fuchsinopliil granules -were readily demonstrated in the 
outer layers of the zona faseiculata, in the cell layers parallel to the surface, and in the 
adenomas and projecting cell masses mushrooming through the capsule. A vastly larger 
number of cells in these areas were found to contain fuchsinopliil cells than in Case 1 but 
the colls in the inner portion of the zona faseiculata and in the poorly developed zona 
reticularis were always free of such fuclismophil granules, as were the single degenerating 
cells in the "boundary zone.” Stainable lipids were absent throughout the cortex. 

The pituitary showed a distinct increase in basophil cells which were approximately 
equal in number to oxyphil elements. No adenoma formation was observed. The remain- 
ing endocrine organs were not unusual. 

The lymphoid tissues throughout showed depletion of lymphocytes and atrophy of 
the follicles. 

Bather severe hydropic and degenerative changes were present in the epithelial cells 
of the proximal convoluted tubules of the kidney. The lumens of the collecting tubules 
were often filled with colloidlike casts. 

Tho pulmonary alveoli were filled with a loose, inflammatory exudate without char- 
acteristic distribution. Mild infiltrations with polymorphonuclear leucocytes were present 
in tho lamina propria of tho largo intestine. 


Comment. In this case the familial occurrence of the condition tvas of 
interest. The similarity both in regard to clinical and pathologic findings be- 
tween this case and the preceding one is obvious. Again dehydration without 
apparent cause, lowering of the plasma electrolyte concentrations, and an 
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anomaly of the external genitalia were the outstanding clinical features. In 
addition this patient had a mild anemia and a history of respiratory infection. 

The results of treatment in this ease require further discussion. The admin- 
istration of adrenal cortical extract in increasing dosage, combined with supple- 
mentary intake of sodium chloride and sodium bicarbonate in decreasing dosage, 
was distinctly beneficial. The clinical condition of the patient improved and 
the rise in the plasma electrolyte concentrations, notably the total base and 
chlorides, reflected this improvement. 

It is not clear from the available facts why the plasma electrolytes sub- 
sequently failed to reach normal values in the face of combined hormone and 
salt therapy. Inadequate dosage of either or both agents must be considered 
as a possible reason. Whether the occurrence of diarrheal disease and the ac- 
companying deterioration in the patient’s general condition were indications of 
improperly regulated therapy or constituted signs of a complicating infection 
is likewise a matter for speculation. The presence at that time of infectious 
diarrheal disease of truly epidemic proportions in the hospital wards is in favor 
of the latter assumption. 

The tremendous elevation of the plasma base and chloride values during 
the final phase seems clearly related to the injudicious use of saline infusions. 
The patient at that time was treated as if she had only diarrheal disease and 
acute dehydration with disregard of the presumptive adrenal insufficiency and 
the fact that adrenal cortical extract was being given. 

The chemical data presented leave little doubt that a severe chloride acidosis 
developed. This was not surprising in view of the known inability of patients 
with adrenal insufficiency to retain sodium, while there is no interference with 
chloride retention. Hampton and Keplor 17 have pointed out the danger of low 
potassium and high chloride intake to patients with adrenal insufficiency under 
treatment with cortical hormones. 

The pathologic findings were almost identical with those in Case 1. The 
main difference was the involution of the t limn us in Case 2, probably related 
to the clinical history of prolonged respiratory infection and diarrheal disease. 
The bronchopneumonia found at autopsy evidently represented a late com- 
plication. 

Case 3. — F. S., a white infant 7 months of age, allegedly male, was admitted because 
of failure to gain ■weight. The neonatal period had been uneventful. Injections for un- 
descended testicles had been given for a period of ten weeks, starting when the infant 
was 3 weeks of age. There was no response to this therapy. 

The birth weight had been G pounds, 11 ounces. Although the child always ate 
poorly the weight increased to 10 pounds, 12 ounces at the age of 3!£ months. Thereafter 
the weight remained stationary in spite of many attempts to influence it by changes in 
formula. The child never took more than 2 ounces at a feeding and often vomited small 
amounts during meals. Solid foods were taken much better than milk. At the time of 
admission the weight was 10 pounds, 6 ounces. The patient was always constipated. 
Except for a slight cough two months prior to admission there had been no other symptoms. 

The family history was of interest in that one of two siblings had died at the age 
of 4!g months with an “enlarged gland" in the abdomen. This child was said to have 
been unable to retain food. Its sex was not known. 
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Physical examination revealed a generalized brownish pigmentation of the shin. 
There rvas evidence of marked malnutrition. The genitalia were psendohermaphroditio 
and identical in appearance with those of the two preceding patients. No other significant 
findings were recorded. 

Before death only the following laboratory data were obtained: The hemoglobin was 
12.9 Gm. The white blood count was 41,500 per cubic millimeter, the differential count 
yielded 19 per cent neutrophils, 73 per cent lymphocytes, and 2 per cent eosinophils. The 
Mazzini flocculation test was negative. 

The patient appeared to be in fair condition and took feedings well in amounts of 
3 ounces, but regurgitated the entire meal each time. Approximately twenty hours after 
admission lie expired suddenly and without warning. 

Heart’s blood was taken for chemical studies one hour after death. The chloride was 
102.5 meq. per liter, urea nitrogen 52.5 mg. per cent, sugar 0 mg. per cent, serum protein 
7.1$ Gm. per cent, hematocrit 14.5 voi. per cent. 

A complete autopsy was performed three hours after death. The findings corresponded 
closely to those in the first two cases. Marked pigmentation of the skin was an additional 
feature and a pronounced linea fvsea was noted over the lower abdomen. Heart and lungs 
appeared normal. No lesions were encountered in the intestinal tract. The spleen was 
small and weighed only 8.5 Gm. The thymus was large, measured 5 cm. in the transverse 
diameter, and weighed 19 Gm. The adrenals had a combined weight of 11 Gm. and had 
a muddy yellow color and nodular convoluted surfaces. 

The genitalia consisted of a pair of ovaries of average size, a uterus with a well- 
developed cervix, and a vagina opening through a mound-shaped orifice into the urethra. 
The common outlet for urethra and vagina measured 1.6 cm. in length and ended beneath 
the enlarged clitoris. The kidneys weighed only 16 Gm. each. 

Microscopic examination of the adrenals revealed again the picture of cortical hyper- 
plasia with penetration of the capsule by cellular masses. Fuchsinophil granules were 
readily demonstrable in many of the cells neaT and on the surface of the glands and had 
the same distribution as in the preceding cases. Sudanophilic material in fine droplets 
was distributed unevenly throughout the cortical tissue, being most prominent in the outer 
and mid-fascicular area. There was more lipid in the snbcapsular region than in Case 1. 
Lymphoid tissue, spleen, and thymus failed to show involutionary changes. 


Comment . — This infant survived longer than the first two patients. This 
fact may be significant in regard to the development of abnormal pigmentation 
in the skin in this case. There was no information as to the time when this 
feature was first noted by the parents. Again there was a suggestive family 
history. The clinical features with which the parents, were concerned consisted 
of failure to gain, vomiting, and constipation. The patient was being reared as 
a boy. The attempt to produce descent of testicles proves that the genitalia 
were malformed at birth and difficult to distinguish from true male organs. 
Death was again sudden and unexpected and seemed to be the result of cir- 
culatory collapse. 

Chemical data unfortunately were lacking except for those obtained one 
hour after death. Only tentative conclusions can be drawn from these findings 
because of the “chloride shift” and other changes known to occur in post-mortem 
blood. The relatively high chloride level might be explained on this basis The 
very high urea nitrogen, however, can hardly have been due to post-mortem 
changes alone. This finding may have been slightly exaggerated by post-mortem 
decomposition , but suggests strongly the presence of nitrogen retention during 
life and would be in keeping with adrenal insufficiency. 
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Case 4. — E. T.. a 4-week-old white male infant, was admitted because of refusal to nurse 
and weight loss. The child’s birth had been uneventful and the birth weight was 6 pounds, 
15 ounces. Although at first he had a lusty cry and healthy color, he soon appeared drowsy, 
nursed very slowly, and had a bluish color when he was discharged home on the ninth day 
of life. His weight was only 5 pounds, 10 ounces. He appeared weak and his skin was 
“hanging thin.” A few days later the stools became watery and green and he began to 
vomit. His respirations were deep and his general condition seemed to deteriorate. 

The family history was noncontributory. There were no siblings. The mother’s 
pregnancy had been uneventful. 

Physical examination showed an emaciated and severely dehydrated infant who 
appeared almost moribund. The heart rate was slow and the heart sounds were of poor 
quality. The respirations were deep and rapid. The skin had a waxy appearance. The 
left tympanic membrane was said to be bulging and a thick, gray exudate was present in 
the canal. The genitalia were those of a normally developed male infant. The remainder 
of the findings were noncontributory. The temperature was 9S.S° F. The weight on 
admission was 5 pounds, 14 ounces. 

The laboratory findings were limited to routine studies of blood and urine and fur- 
nished little information except for an elevated white blood count. 

Course . — The patient received 110 c.c. of 10 per cent glucose solution in 0.S5 per cent 
saline intravenously with dramatic improvement. The left eardrum was incised and pus 
was obtained. Following a transfusion of 55 e.c. of whole blood on the second day the 
child's condition seemed good. He took his formula hungrily, had no further diarrhea or 
vomiting, began to gain weight, and was discharged on the sixteenth hospital day. One 
week later he re-entered because of refusal to eat and rapidly developing listlessness dur- 
ing the last day. For two days prior to readmission he had had diarrhea. At this time 
the baby was in shocklike condition, limp, ashen gray, and dehydrated. The respirations 
were deep, labored, and irregular. The temperature was 9S° F. A roentgenogram of the 
thorax showed consolidation in the right lower lung field. Urine was again not remarkable, 
the white blood count elevated, and a blood sugar was reported as 69 mg. per cent after 
intravenous glucose and oral feedings on the day of admission. 

Again intravenous infusion brought dramatic relief, and for four days the patient 
did well. He then became feverish, vomited, refused feedings, and looked poorly. No new 
physical findings were elicited at this time. He expired the following morning. 

At autopsy four hours after death bronchopneumonia was demonstrated and seemed 
sufficiently widespread to constitute in itself an adequate cause of death. There was a 
bilateral catarrhal otitis media. The adrenals were greatly enlarged, had a combined 
weight of 21 grams, and resembled those of the patients previously described. The penis 
and testicles were of appropriate size. The prostate appeared distinctly enlarged and 
measured 1.7 by 1.2 by 1 cm. The seminal vesicles did not seem large. The thymus weighed 
5.5 grams. The spleen was small and weighed only 7.0 grams. 

Microscopic studies revealed hyperplasia of the adrenal cortex. The changes were 
indistinguishable from those found in Cases I to 3 except for the absence of fuchsinophil 
granules. No tissue was preserved for sudan studies. The glandular elements of the pros- 
tate were distinctly increased in size and number and often presented a corkscrewlike 
appearance. They were often filled with small amounts of finely granular eosinophilic 
material. 

The seminiferous tubules of the testicles showed a definite increase in the number of 
spermatogonia as compared with control sections from normal infants. There was, how- 
ever, no evidence of active spermatogenesis and no mitotic figures were found. 

A slight increase in the number of basophil cells was thought to be present in the 
pituitary gland. No appreciable involutionary changes were noted in the thranus, spleen 
or lymphoid tissue. 

Comment . — This patient, like those previously described, entered because of 
gastrointestinal symptoms, infection, and failure to gain weight. In this instance 
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the patient was a true male and no clue to the underlying condition could be 
determined from the external genitalia. At the age of 4 weeks there was no 
demonstrable precocity, although at autopsy an enlarged prostate was found. 
There was no clinical note of a digital examination of the rectum. Although 
this patient had an extensive bronchopneumonia, it is felt that this was merely 
a terminal complication and that there is as much reason to correlate the clinical 
picture with the changes in the adrenals as in the other cases. The dramatic 
improvement on both admissions after parenteral glucose and saline therapy is 
in keeping with this. As measured by weight the hyperplasia was even more 
marked than in the other cases, while gross and microscopic appearance of the 
cortical cells was identical except for the absence of fuchsinophilic material. 
There was no evidence of aberrant adrenal tissue being present in the testis. 


DISCUSSION 


Three of our patients were pseudohermaphrodites with female gonads and 
external genitalia resembling those of males with hypospadias and cryptorchid- 
ism. The fourth infant was a true male. The malformation of the genitalia in 
the females was typical of the congenital form of the adrenogenital syndrome 
in which excessive production of androgens by the fetal adrenals is thought to 
inhibit differentiation of female structures and to stimulate growth of the sex 
organs along male lines of development. The embryologic background of this 
malformation has been discussed in detail by Young 2 and others. 1 ’ 10 ’ 18 The 
endocrine disturbance of early fetal life in females leads to fixed changes in the 
genitalia which are apparent at birth and therefore valuable in the diagnosis. 
Although the presence of pseudohermaphroditism does not in itself indicate 
persistence of active androgenic stimuli following the period of differentiation 
of the sex organs the development of patients surviving infancy is heterosexual 
and accelerated. The clinical signs of precocious maturity, however, do not, as 
a rule, appear for some time. 

This point needs emphasis because in males the condition is usually 7 recog- 
nized only after sufficient time has elapsed for the development of definite macro- 
genitosomia as illustrated by the case reports of Butler, Ross, and Talbot, 0 and 
others. 8 ’ 10 ’ 12 If the child dies in early infancy as did our male patient (Case 4) 
and those described by Dijkhuizen and Behr 7 and others, 11 ’ 12 changes in the 
external genitalia cannot be expected. 

The age factor was overlooked by Broster and Vines, 1 who cited briefly the 
case of an 8-weelc-old infant with bilateral hyperplasia of the adrenal cortex 
but failed to regard it as an instance of the adrenogenital syndrome because of 
the lack of changes in the sex organs. 

The identity of the anatomic changes in the adrenals in both sexes, the 
similarity of the clinical picture, and the progression to macrogenitosomia in 
surviving male infants support the view that the underlying disorder is the 
same in both sexes. To our knowledge adrenal cortical hyperplasia has not been 
reported in otherwise normal female infants. 


In two of our cases the family history was strongly suggestive of the same 
condition in a sliding Among the cases reviewed by us there were four instances 
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of familial incidence among the offspring of fifteen mothers. 7 ' 8> 10 ’ 11 A positive 
family history thus constitutes an important diagnostic feature. In our cases 
the mothers, so far as known, had had normal pregnancies and showed no obvious 
signs of masculinization. No studies of maternal hormones seem to have been 
reported. The need for sucli studies is obvious. 

The clinical features in our patients were compatible with a state of adrenal 
cortical insufficiency and similar to those described by other observers. Although 
there was little in this picture to differentiate it from ordinary diarrheal disease 
associated with enteric or parenteral infections in infants, the degree of dehydra- 
tion often seemed out of proportion to the loss of fluid through diarrhea and 
vomiting. Evidence of infection, moreover, was either lacking or developed late 
in the course of the disease, indicating a complication. 

Pigmentation of the skin so characteristic of Addison’s disease in the adult 
was noted in only one of our patients. This feature was mentioned in four of 
the previously reported eases. It might be suspected that the appearance of 
pigmentation depended on the length of survival, for it was noted only in the 
oldest of our patients, but Butler, Ross, and Talbot 6 described it in an infant 
13 days of age while there was no pigmentation in the 6-year-old patient of 
Thelander and Cliolffin. 10 

Chemical studies during life were reported in only three of the previously 
published cases. The most complete study was made by Darrow, 12 who reported 
low bicarbonate, chloride, and sodium values, elevated potassium concentration, 
and normal sugar levels in the blood. Thelander and Cholffin 9 found low 
chloride and normal sugar values. In the case reported by Butler and associates, 6 
the sodium and cliloride were low and the potassium was high. Before treat- 
ment the nonprotein nitrogen was elevated in every case in which the deter- 
mination was made. With the exception of the blood sugar levels these findings 
are in keeping with adrenal cortical insufficiency. 19 The observations made in 
our Cases 1 and 2 showing lowered values for total plasma base and bicarbonate 
and chloride levels support the theory that the underlying disturbance is related 
to adrenal dysfunction. 

In classical Addison's disease the fasting blood sugar level is low and the 
patients are insulin sensitive. 20 An interesting discrepancy between the cases 
under discussion and those with Addison’s disease is indicated by the normal 
blood sugar levels in three of our patients and in the two other patients for 
whom such data were given. 9 ’ 12 Talbot and associates, 21 reporting again in 1947 
on the patient of Butler and associates, also found a normal blood sugar and, 
in addition, normal insulin tolerance. 

The lack of evidence of a disturbance in carbohydrate metabolism suggests 
that in this syndrome there maj- be a selective depression of salt and water- 
regulating substances, while the production of “S” hormone remains ade- 
quate. 21 ' 22 

This suggestion is supported by two additional observations. Albright 22 has 
defined the “S” hormone as the substance or substances elaborated by the 
adrenal cortex influencing the metabolism of carbohydrates. The excretion of 
11-oxycorticosteroid-like substances (11-OCS) which, according to Talbot and 
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associates, 21 reflects S hormone production, has been shown tc be low in Addison’s 
disease. By contrast a normal 11-0 CS excretion was found by these workers in 
Butler’s case of adrenal insufficiency with virilism. 

The idea of a selective insufficiency with respect to salt and water metabolism 
in patients of this type is also in keeping with the histologic observations. In the 
microscopic picture of the adrenals of our patients, the zona glomcrulosa was 
either absent or very poorly developed, while no significant morphologic aber- 
rations were found in the fasciculate. The zona glomerulosa seemed largely 
replaced by big eosinophilic cells, many of which contained fuchsinophil granules 
in Cases 1, 2, and 3. There is evidence that, in the rat at least, it is the glomer- 
nlosa which produces salt- and water -regulating substances. 23 ' 20 The metabolic 
disturbances observed in our patients may thus be related to the lack of a zona 
glomerulosa. 

Several authors have correlated the presence of fuchsinophil granules in the 
adrenal cortex with androgen production. 1 ’ 16 Such granules were found in 
the outer layers of the cortex in three of our patients but could not be demon- 
strated in the fourth. Moreover, when present they were scanty in comparison * 
with the description given by Broster and Vines 1 and Bratrud and Thompson. 11 
However, in agreement with other studies we -were unable to demonstrate these 
granules in our control material, and our inability to find them in Case 4 may 
have been due to our failure to use recently fixed material. We are inclined to 
regard the presence of fuchsinophil granules as significant. 

The clinical and laboratory findings suggest a dissociation in the functions 
of adrenal cortex such that androgen or “N” hormone production is increased, 
salt and water regulating substances are decreased, and S hormone production 
appears unaffected. It is tempting to speculate that the S hormone producing 
cells remain intact while those influencing salt and water metabolism, presum- 
ably glomerulosal cells, are replaced by cells containing fuchsinophil granules, 
presumably producing excessive amounts of androgens. This hypothesis would 
correlate the entire clinical syndrome with the histologic picture. If this concept 
is valid it would appear logical to use desoxycorticosterone acetate (DOCA) 
rather than the complete cortical extract in the treatment of such patients as 
we have described. 


SUMMARY 


This paper deals with clinical, chemical, and pathologic observations on four 
infants who presented the picture of adrenal cortical insufficiency in association 
with bilateral adrenal hypoplasia as shown at autopsy. 


The condition was found in 0.52 per cent of autopsies done on infants under 
1 year of age, indicating a higher incidence than is suggested by the literature. 

The familial pattern which was apparent in two of our patients remains 
unexplained and requires cndocrinologic studies of the mothers of such infants 
In our own group and in all cases thus far reported the patients were either 
female pseudohennaphrodites with a characteristic deformity of the srenitalia 
or else true males. In the latter, external manifestations of v ril m " nffi 
apparent m early infancy. ie 111 
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The presenting clinical features were gastrointestinal symptoms, especially 
diarrhea, vomiting, and dehydration. 

Serial chemical studies performed in two eases showed a lowering of the 
“total base,” bicarbonate and chloride values in the plasma. The blood sugar 
levels were found normal in three patients. 

Anatomic and histologic examination of the adrenals showed diffuse hyper- 
plasia of the cortex with apparent replacement of the zona glomerulosa by 
eosinophilic cells which often contained fnchsinophil granules. A correlation 
of these findings with the clinical manifestations is suggested. 

The physiologic disturbance appeal's to be one of overproduction with 
respect to N hormone and underproduction of substances regulating salt and 
water metabolism. The apparently intact carbohydrate metabolism differentiates 
these patients from those with true Addison's disease as regards the manifes- 
tations of adrenal insufficiency. Further studies of the carbohydrate metabolism 
in such patients are needed. It is suggested that the administration of DOGA 
and salt may be a complete substitution therapy in patients exhibiting this 
syndrome. 
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SIMULTANEOUS CAPILLARY AND VENOUS HEMOGLOBIN 
DETERMINATIONS IN THE NEWBORN INFANT 


Leox Oettixger, Jr., M.D., e and Willard B. Mills, M.D. 
Nashville, Tenx. 

T HE hemoglobin content of the blood of normal newborn infants is a subject 
of controversy. Values ranging from 15.5 Gm. per 100 ml. of blood 1 to 
23.4 Gm. per 100 ml. of blood 3 have been reported as normal, and no explanation 
for the difference has been given. 

It is the purpose of this paper to show that these values may be reconciled 
one with the other if the source of the blood on which the determination is done 
is considered. Capillary and venous bloods have been the usual sources for 
hemoglobin determinations reported in the literature, and we have used these 
two sources as the basis of our work. All previously reported work reviewed 
has been divided into these two groups in order to have standards of comparison. 

Methods . — Blood samples used in this study were obtained within an hour 
of birth, at five days, and at three weeks of age. These dates were used because 
it was felt that within an hour the child would still reflect the conditions at 
birth. The five-day sample was obtained because this day was the usual time of 
discharge and would give some suggestion of the early changes occurring in 
hemoglobin concentration. The three-week period represented the neonatal 
checkup and gave us a period at which physiologic equilibrium should be estab- 
lished. Capillary blood was obtained from freely flowing puncture wounds of 
the great toe. Venous blood was obtained from the internal jugular vein. No 
anticoagulant was used, as dilutions were made immediate]}'. Hemoglobin was 
determined as oxyhemoglobin on a standardized Klett photoelectrometer. 

RESULTS 

The hemoglobin content of the capillary blood in the one-hour specimens 
exceeded that of the venous blood in all individuals. The variations were be- 
tween 0.6 Gm. per 100 ml. of blood and 8.2 Gm. per 100 ml. of blood with an 
average difference of 3.6 Gm. as is shown in Table I and Chart 1. 

At five days it is seen that the capillary blood in general contains more 
hemoglobin than does the venous blood, and actually has a higher average con- 
tent (20.5 Gm.) than it did on the first day, although the average difference 
between capillary and venous blood is less (2.2 Gm.). (Table I.) The range 
of differences is also less, being between 6.5 and -0.S Gm. 

In the blood drawn at three weeks this change is even more striking, the 
widest margin of difference being 2.9 Gm. with an average difference of 1.1 Gm. 

From the Departments of Pediatrics of Vanderbilt University Medical School and 
Xashville General Hospital. 

♦ Present address, 4G14 Sunset Blvd., Los Angeles. Calif. 
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Table I. Simultaneous Capillary and Venous Hemoglobin Determinations in the 

Newborn Infant 


I 

NO. 1 

CAPILLARY j 

VENOUS | 

DIFFERENCES 

1 

HOUR ! 

5 

DAYS 1 

3 

WEEKS | 

1 

HOUR 

5 

DAYS j 

3 

WEEKS 

1 

HOUR 

5 

DAYS 

1 3 

WEEKS 

1 

21.2 

19.5 

14.9 

13.0 

17.4 

13.8 

8.2 

2.1 

1.1 

2 

21.2 

24.1 

15.0 

13.0 

22.1 

13.4 

8.2 

2.0 

1.6 

3 

25.7 

— 

— 

18.7 

— 



7.0 

— 

— 

4 

24.3 

21.0 

10.5 

18.5 

16.7 

17.1 

5.8 

4.9 

-0.6 

5 

25.3 

22.9 

— 

19.7 

19.0 

— 

5.6 

3.9 

— 

6 

19.S 

18.7 

— 

14.6 

16.8 

— 

5.2 

1.9 

— 

T 

24.2 

17.9 

— 

19.1 

15.7 

— 

5.1 

2.2 

— 

S 

19.4 

21.3 

17.9 

14.8 

19.5 

17.2 

4.6 

1.8 

0.7 

9 

20.2 

16.6 

. 

15.9 

13.6 



4.3 

3.0 


10 

18.2 

21.8 

14.7 

14.0 

15.3 

14.0 

4.2 

6.5 

0.7 

11 

22.0 

— 

— 

19.5 

— 

• 

3.4 

— 

— 

12 

16.3 

25.3 

— 

13.1 

23.7 

— 

3.2 

1.6 

— 

13 

17.9 

19.8 

10.3 

14.8 

14.5 

13.5 

3.1 

5.3 

2.8 

14 

22.9 

20.5 

17.3 

19 .8 

20.1 

17.3 

3.1 

0.4 

.0 

15 

20.2 

23.7 

17.1 

17.6 

19.5 

18.2 

2.6 

4.2 

- 1.1 

16 

19.5 

17.0 

10.5 

17.3 

18.4 

16.5 

2.2 

-0.8 

.0 

17 

17.5 

19.1 

— 

15.8 

21.3 

— 

1.7 

2.2 



18 

21.8 

21.3 

— 

20.1 

18.0 

— 

1.7 

3.3 

__ 

19 

15.2 

21.3 

— 

13.6 

19.5 

— 

l.C 

1.8 



20 

18.0 

18.4 

17.9 

16.5 

18.4 

14.7 

1.5 

.0 

3.2 

21 

20.2 

16.6 

14.8 

18.8 

16.6 

11.9 

1.4 

.0 

2.9 

22 

16.8 

21.5 

— 

16.0 

19,5 

— 

.8 

2.0 


23 

18.5 

21.8 

— 

17.9 

18.8 

— 

.6 

3.0 

__ 

24 • 

20.1 

18.7 

16.5 

19.5 

18.8 

14.8 

.6 

-0.1 

1.7 

Average 

20.3 

20.5 

16.3 

16.7 

18.3 

15.2 

3.6 

2.2 

1.1 
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SIMULTANEOUS CAPILLARY AND VENOUS HEMOGLOBIN 
DETERMINATIONS ON 2 4 NEWBORN INFANTS 
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Chart 1. 

Tliis is compared with the maximum difference of S.2 Gm. and an average of 
3.0 Gm. difference on the first day and a maximum of 6.5 Gm. and an aver mm 
of 2.2 Gm. on the fifth day. ° 

DISCUSSION 

In other hemoglobin studies, various authors have investigated either venous 
blood or captllarv blood. Jt those remits are grouped aWing to the source! 
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differences can be found similar to those reported here. The average of the 
values reported by the group using capillary bloods was 20.7 Gm. per 100 ml. 
of blood, while the average for the venous group was 16.9 Gm. per 100 ml. This 
is a difference of 3.8 Gm. and approximates the average difference of 3.6 Gm. 
found in this study on the first day. 


Table II. Hemoglobin Values fof. Peripheral Blood 


AUTHOR 

JOURNAL 

HEMOGLOBIN 

VALUE 

Merritt, K. K., and Daridson. L. 

T. 

Am. J. Vis. Child. 46: 090, 1933 

: 23.4 

Faxen, X. 


Acta Pediat. 19: 1, 1937 

23.4 

Williamson, C. A. 


Arch. Int. Med. 18: 505, 1916 

23.3 

Appleton, V. B. 


J. Biol. Chem. 39: 369, 1918 

22.3 

Elvejhem, C. A., Peterson, W. 

H., and 

Am. J. Bis. Child. 46: 105, 1933 

22.2 

Medenhall, B. It. 




DeMarsh, Q. B., Alt, H. L., and 

Windle, 

.T. A. M. A. 116: 25GS, 1941. 

21.3 

W. F. 




Mackav, H. H. M. 


Arch. Bis. Child. 8: 221, 1933 

19.3 

Andresen, B., and Ortmann, G. 


Acta Med. Scandinav. 93: 410, 

19.0 



1937 


Washburn, A. H. 


Am. J. Bis. Child. 62: 530, 1941 

19.0 

Mitchell, J. M. 


Am. J. Bis. Child. 38: 51S, 1929 

16.6 



Average: 

20.7 

Table III. Hemoglobin Values for Venous Blood 





HEMOGLOBIN 

AUTHOR 


JOURNAL 

VALUE 


Kato, K.,* and Emery, O. J. 

Guest, G. M., Brown, E. W., and Wing, M. 
Andresen, B., and Ortmann, G.f 

Lucas, W. P., Bearing, B. F., Hoobler, H. 
K., Cox, A., Jones, M. E., and Smyth, 

p g 

DeMarsh,' Q. B., Alt, H. L., and Windle, W. 

E. 


Folia Hemat. 19: 106, 1933 1S.0 

Am. J. Bis. Child. 56: 529, 1933 17.9 

Acta lied. Scandinav. 93: 410, 16.3 

1937 

Am. J. Bis. Child. 22: 525, 1921 16.2 


.7. A. M. A. 166: 256S, 1941 15.5 


•ICato and Emery do not give the source of their blood but a letter from the hospital 
where the work was done indicates the use of sinus blood of newborn infants. 

tAndresen and Ortmann, in their article, reported the average value for both the sinus 
and peripheral hemoglobins. The values given in the above tables were recalculated by the 
present authors front the original data. 


The cause of the variation between capillary and venous hemoglobin content 
in the newborn infant is not known. Wintrobc has described a similar variation 
in adults who had pernicious anemia and explains it as being due to macroevtosis 
frith stasis in the capillaries (3). 'Macroevtosis is also found in the newborn 
infant, (4) and a similar explanation might be valid. 

We believe another explanation which would fit well with the foregoing 
is that at the time of birth the capillaries are collapsed, with poor circulation, 
as evidenced hy the blueness of the hands and feet in the newborn infant. The 
capillaries then act as a trap or sieve for the larger, heavier cells, preventing 
their return to the general circulation. Later, as the capillaries relax when 
the child recovers from the shock of birth, the peripheral and venous blood 
approach an equilibrium in hemoglobin content. The transitory rise occurring 
in the first few days after birth in capillary hemoglobin can be explained as a 
dehydration result. 
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SUMMARY 

In summary, it lias been found that the differences in the sources of the 
blood may partially explain some of the variations which have been reported 
in the hemoglobin values. It is also apparent that there is no constant relation 
between capillary and venous hemoglobins, although the capillary hemoglobin 
content is always the greater of the two and any comparison from day to day 
must always use hemoglobin from the same source. 
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SMALL BOWEL OBSTRUCTION IN INFANCY AND CHILDHOOD 
A Radiological Interpretation 


Charles Storch, M.D., Bernard Redner, M.D., and Richard D. Turin, M.D. 

Brooklyn, N. Y. 


T HE x-ray diagnosis of small intestinal obstruction in infants is extremely 
difficult. Ordinarily, the presence of air in the small bowel in older eliildren 
and adults leads one to suspect small bowel pathology, but in infants such a con- 
dition is not abnormal. An x-ray diagnosis of early obstruction depends upon 
the differentiation between the small bowel containing normal amounts of gas 
and the small bowel containing abnormally large amounts of gas. The pedia- 
trician is handicapped in making this distinction radiological^ due to the 
paucity of material on this subject in the pediatric radiological literature. It is 
our intention to describe the gaseous state of the small bowel in its normal and 
in its obstructed phases as seen through x-ray. 

In adults and older eliildren, the presence of an occasional gas-filled loop of 
small bowel on the x-ray picture is within normal limits. However, any marked 
degree of distention indicates the presence of a pathologic process. In infants 
it is normal to find gas in the small bowel up to the age of 2 or 3 years. 1 Gas 
appears in the stomach almost immediately after birth even when the infant is 
not fed during the first twelve hours of life. According to the studies of Wasch 
and Marek 2 the proximal portion of small intestine contains gas within the first 
hour of life. By the end of three hours the entire small bowel contains gas, and 
segments of the large intestine may' also be visualized as a result of its gaseous 
content. By the end of eight hours there is a relatively large amount of gas in 
the small intestine as compared with the colon and, by twelve hours, the balance 
shifts so that the colon is the most prominent. 

The normal small bowel, containing gas, is revealed on x-ray' as a fonnless 
and shapeless mass with a haz.v and washed-out appearance (see Figs. 1, A and 
2). In contrast, in the obstructed small intestine, the formless segments assume 
a new shape dependent upon the gas trapped within the lumen of the bowel. 
The formless segment starts to bulge and then becomes “squared off” (sec Figs. 
1, B, 3, and 6). It would appear at first glance that if the bowel became dis- 
tended with gas, the cross-sectional appearance would be that of a circle. How- 
ever, the impingement of the distended loops, one upon the other, causes the 
small bowel to assume a square or rectangular appearance. For . this reason we 
use the term “squared off.” With increased amounts of gas we find that the 
x-ray appearance of the bowel is blacker, as found in any organ in which the 
aeration is increased. With the increased gas and the ballooning up of the bowel, 
a continuity of the small bowel segments will be established in the x-ray picture 


From the Beth-EI Hospital : Department of Pediatrics, Dr. Harry R. Litchfield, chairman ; 
Department of Roentgenology, Dr. Max Dannenberg, Attending. 
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A. Formless -Shapeless 
(Normal) 


B. "Squaring Off" 



C. Continuity 



D. 


Hair Pin Loop 



E. Layered Effect 



Pig. 1.— Small bowel. A, Normal. B-B, Obstructed. 





Fig. 2. Normal small bowel, formless, shapeless, and hazy. 
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(.see Figs. 1, C, 4, and 5). Wien the continuous loops turn upon themselves, the 
so-called “hairpin'* turns may be noted (see Figs. 1, D and 5). With increasing 
distention, continuous loops will be noted to lie one above the other, a phenomenon 
which we prefer to call “layering” (see Figs. 1. E and 7) rather than the more 
conventional “stepladder effect.” This layering may appear in cross section as 
a tier of “squared off” loops. Layering is a later manifestation of small bowel 
obstruction which even later may be associated with the formation of fluid levels 
in the bowel. 

Finally, if doubt as to the presence or absence of small intestinal obstruction 
exists after inspection of the initial x-ray plate, another film should be taken a 
few horn's later. This will provide the essential clue to the diagnosis by estab- 
lishing the presence or absence of progressive distention of the loops of bon el 
(see Table I). 

Table I* 

NORMAL AIR | ABNORMAL AIR 

Formless, shapeless Squared off 

ITary, washed out Increased blackening 

Continuity of bon el 
Hairpin turns 
Layering t 

Fluid levels 

Progressne distention in 

fottoic-np films 

•These characteristics aie schematically represented in Fig:. 1. 

The presence of a gas pattern suggesting continuity in the colon may, of 
course, be normal, and this must be differentiated from the continuous pattern 
formed by obstructed small bowel. The small intestine may be identified by the 
presence of Kcrkring folds which extend completely across the lumen of the 
bowel, while the plicae semilunares of the colon extend only partially across the 
lumen. Unfortunately, if gaseous distention is sufficiently inci eased, the Ker- 
kring folds of infancy may disappear from the roentgenogram. A further point 
in the differential diagnosis of small and large intestine is the fact that the 
small bon el will be found to occupy a central position in the abdomen while the 
colon is found in the periphery (see Fig. 7). The outlines of the two sections 
of intestines are also diffeicnt, the large intestine presenting haustrations and 
the small intestine having a smooth outline. These points will be brought out 
in a subsequent paper on large bowel obstruction. 

Several brief ease reports are appended to illustrate these remarks. 

Cask 1 — P., a 7-week-old male infant, was admitted on Nov. 26, 1947, with 
a history of obstipation for four days. There was vomiting of yellow fecal ma- 
terial for one day. No history of melena or grossly bloody stools could be ob- 
tained. Temperature was 99.6° F. on admission. The patient appeared moderately 
dehydrated with depression of the anterior fontanel. The abdomen was markedly 
distended with prominent superficial veins. There were no palpable masses in 
the abdomen. A belateral hydrocele was noted, along with a right inguinal 
hernia. Rectal examination was negative, but a small amount of dark blood 
was passed immediately after withdrawal of the examining digit. Diagnosis 
postoperativelv was volvulus of the small intestine with dilated bowel proximal 
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to the volvulus and collapsed bowel distally. X-ray findings prior to operation 
revealed evidence of obstruction in that there were squaring off of the loops of 
the bowel, fluid levels, and layering. The obstruction must have been in the 
small bowel, since all distended loops and fluid levels were located centrally in 
the abdomen. This is an example of late obstruction since fluid levels were 
present (see Pig. 3). 



Pig. 3. — Obstructed smalt bowel illustrating principally "squaring oft.” 


Case 2. — R. 0. H., a 2-week-old white male infant, was admitted March 21, 
1948, with a history of vomiting for three days prior to admission. Stools had 
become progressively more scanty until admission, the last stool containing only 
mucus. The vomitus was yellow and had a fecal odor. Vomiting was pro- 
jectile in type. The infant was markedly dehydrated on admission. A mass 
was noted in the light external inguinal canal leading to the scrotum. It was 
hard and irreducible. A reducible left inguinal hernia urns noted on the left 
side. Evidence of incarcerated right inguinal hernia was found on operation. 
X-ray prior to operation revealed continuity of pattern, hairpin turns, squaring 
off, and increased blackness of the bowel. This is evidence of a relatively late 
stage of small bowel obstruction since many loops are involved (see Fiw 4)" 


Case 3.— E., a 15-month-old white female infant, was admitted Sept 19 
1947, with a history of anorexia for three days. Abdominal pain and vomitin'* 
began a few hours prior to admission. This was followed by a grossly bloodv 
mucous stool. Temperature was 100° F. on admission. Rectal examination was 
negative but there was blood on the examining digit on withdrawal No masses 
were palpable in the abdomen. Operation revealed ileocecal ininssn^.u 
with marked mesenteric lympliadciiopathv. X-ray finding n rim if “ SCcp ! 011 
revealed a continuous pattern of air in the bowel K turns °j )eratl0n 

in central position (.see Fig. 5). ' pm UU,1S > an « % 


ermg 


0 


Fig. i. 




Fig. 5. — Obstructed small 
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Case 4.— H.. a 2-day-old white male infant, was transferred from the 
nursery on Mav 12, 1948.' The infant regurgitated all feedings from the time 
of birth. Examination revealed a distended abdomen and palpable loops of 
bowel. There had been no bowel movements since birth. On the third day the 
patient had a very scant mucous stool. At operation a midgut volvulus was 
found. There was' no large bowel distention. X-ray findings prior to operation 
were squaring off, continuity of pattern, and layering. 

Case 5. — C. L., a female Negro infant, was admitted on Nov. 29, 194S, about 
six hours after birth, with chief complaint of bleeding from the navel. The 
infant was pale, cyanotic, and had shallow respirations with the rate of five to 
six per minute. A marked systolic thrill was palpable over the precordium, 
accompanied by a harsh, blowing, systolic murmur. The hemoglobin was 100 
per cent with 4.5 million red blood cells, 14,000 white blood cells with normal 
differential. The patient was given oxygen. An electrocardiogram revealed 
sinus tachycardia, prolonged A-V conduction time, and tendency to right axis 
deviation. Congenital heart disease was suspected (see Pigs. 6 and 7). On the 
third hospital day the patient vomited bile-stained material continually. Small 
bowel obstruction was suspected and an x-ray of the abdomen was taken. This 
revealed squaring off (see Fig. 6), continuity of bowel, and layering (see Fig. 
7). At autopsy there was marked dilatation of proximal two-thirds of the small 
intestine and compression of the lumen of the distal one-third. Consistent with 
the small bowel obstruction, there were also a pulmonary stenosis and patent 
interauricular septal defect. 


SU-MMARY 


1. We have briefly endeavored to describe the characteristic gaseous states 
assumed by the small intestine when obstructed as revealed on x-ray. These 
abnormal phases are contrasted with the normal appearance of air in the small 
bowel in infants and children. 

2. Five cases are briefly outlined, accompanied by their respective x-rays. 


We are indebted to Mrs. Margaret Hamburger for her assistance in taking the various 
x-ray plates. 
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A CORRECTION 

Referring to my manuscript of “Botulism and Tick Paralysis” published 
in the June issue of The Journal of Pediatrics, p. 716 : 

The identity of the tick which I reported as Dcrmacentor variobohs was 
challenged by the director of the Rocky Mountain Laboratory in Hamilton, 
Mont., as he states the dog tick is very rare west of the Cascades. 

Dr. H. S. Sears, bacteriologist, and myself had thought we had properly 
established the identity of the tick, but sent the tick to the above laboratory 
where Mr. Kohls, their ixodologist, identified it as a female specimen of Derma- 
ccntor andersoni. 


(signed) Don B. Rice 



Case Reports 


PHARYNGEAL INJURY CAUSED BY INGESTION OP GLASS CHIPPED 
FROM BABY-FOOD CONTAINER 


Jerome S. Leopold, M.D. 
New York, N. Y. 


T HE occurrence of injuries in infants due to the ingestion of foreign bodies 
is not uncommon, but reports of injuries due to the swallowing of glass broken 
from food containers have received little notice in pediatric literature. Only 
two articles have been published at this writing. Steele 1 in 1948 reported two 
cases of mediastinitis due to the ingestion of glass from food containers. The 
patients were aged 18 months and 15 months, respectively. Both patients re- 
covered after operation and following the use of penicillin and streptomycin. 
Steele states that, “In both instances it is probable that the breakage was due to 
the improper exertion of force at one particular point in prying the covers off 
the vacuum-packed glass containers.” Directions for opening the glass contain- 
ers suggest that force should be exerted at more than one point about the rim of 
the container. This is a very important procedure and should be practiced when- 
ever the container is opened. Unfortunately, these directions appear only in 
very fine print on the container. In 1949 Hyde 2 reported a case (in a child aged 
13 months) of peritonitis secondary to perforation of the bowel by glass chipped' 
from a baby-food container. This patient was operated on and was then treated 
with penicillin, sulfatliiazole, and streptomycin. Recovery followed this therapy. 
No other references could be found on this subject in an extensive search of the 
literature. 

REPORT OF CASE 


The following is a report of an infant whose pharynx was injured by the 
accidental swallowing of chipped glass from a food container. 

On Feb. 26, 1948, D. K., a male infant aged 7 months who had been well 
previously, had suddenly cried as if in great pain and had vomited while being 
fed his dinner. The vomitus consisted of squash mixed with mucus and some 
bright red blood. There was some difficulty in breathing and swallowing. The 
squash had been obtained from a glass food container which, fortunately, was 
still in the refrigerator. Examination of the container revealed, to the mother’s 
surprise, that a small part of the glass rim was missing. (Fig, 1.) Physical 
examination of the infant was essentially negative excepting for the throat, 
which was very congested. There was no evidence of bleeding, nor was there 
any visible injury of the pharynx. Immediate roentgenologic examination at 
the Lenox Hill Hospital failed to reveal evidence of a roentgen-opaque foreign 
body in the cervical region, chest, or abdomen. The temperature was 102° F 
Therapy consisted of steam inhalations, sulfadiazine, and phenobarbital" At 



i passed by rectum without any difficulty, 

Formorlv Director of rcdlntrics, Lenox Hill Hnsnit-i. „ 

Now York University Collecc of Medicine. o. pltnl. Clinical Professor of Pediatrics, 
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mixed with a soft stool. The infant has developed normally in every respect 
during the past year except for an occasional attack of diarrhea which has been 
controlled by appropriate diet. 


SUMMARY 

A case of injury to the pharynx in an infant, due to the ingestion of glass 
chipped from a baby-food container, is reported. A favorable outcome was ap- 
parently due to the relatively small size of the ingested glass. It is suggested 
that attention be given to the proper method of opening the food container, and 
to the careful inspection of the opened container to be certain that the glass con- 
tainer is intact. 
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ACCIDENTAL THENTLENE HYDROCHLORIDE POISONING 

Report of a Case With Complete Recovery 

Harry S. Sxydermax, M.D. 

Philadelphia, Pa. 

T HENTLENE Hydrochloride is the Abbott trade name for one of the newer 
synthetic anthistamine drugs now used for the treatment of allergic reactions. 
Thcnylene Hydrochloride is supplied in 50 mg. tablets. The average adult dose 
is 50 mg. one to four times a day. The dose for children depends upon weight 
and age. 

The common side effects of Thcnylene Hydrochloride are drowsiness, dizzi- 
ness, gastrointestinal irritation, and nervousness. Pharmacologic experiments 
in animals show that large overdoses of the drug cause convulsions which are 
followed by depression of the central nervous system. 1 

case report 

W. D., a 20-month-old white male child, swallowed sixteen tablets of The- 
nylene Hydrochloride which had been prescribed for his mother’s allergy. This 
was a total intake of about 800 mg. of the drug. The child swallowed the tablets 
at 11 :30 a.m. At 12 :20 p.m. the mother first noticed that the child was un- 
usually drowsy. She gave the child milk and castor oil by mouth and imme- 
diately brought him to the admission room of the hospitai. 

On admission the child was convulsing, appeared markedly cyanotic, and 
was unconscious. His pupils were fixed and dilated. His neck was stiff. There 
was a marked tachycardia. The chest was clear and the abdomen was relatively 
soft. 

Blood count and urinalysis showed no abnormalities. 

Gastric lavage was started upon admission and continued until all the 
stomach contents had been removed. A hypodermoclvsis of 2y 2 per cent glu- 
cose was started and the child was placed in an oxygen tent. At 1 :20 p.m. one- 
half grain of phenobarbital sodium was given by hypodermic injection. A soap- 
suds enema was also given at this time. At 2:30 p.m. one-fourth grain of 
phenobarbital sodium was given by hypodermic injection. The convulsions con- 
tinued. At 3 :15 p.m. a mixture of sodium bromide grains 10 and chloral hydrate, 
grains 5, were given by rectum. Convulsions decreased in severity and the 
respirations became slower. Respirations continued to become slower and at 
4:20 p.m. one-half ampule of caffeine sodium benzoate was given by hypodermic 
injection. By 10 :00 p.m. the child was conscious and urns calling for his mother. 
The child continued to improve and was discharged from the hospital forty- 
eight hours after admission. 


DISCUSSIOX 

The lethal dose of Tlienvlene Hydrochloride for mice is 190 mg. per kilo- 
grams when administered by oral route. It is 150 mg. per kilograms for cats. 1 
To date there is no report of the lethal dose for man. Davis and Hunt report 
a case of Benadryl poisoning of a 2 wear-old child in which death followed the 
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ingestion o£ 474 mg. of tlic drug.® The accidental poisoning by these antihista- 
mine-like drugs should be guarded against. The fact that these preparations 
are sugar coated make them attractive to children. 

SUMMARY 

The accidental ingestion of 800 mg. of Thenylene Hydrochloride in a 20- 
month-old male child resulted in cyanosis, unconsciousness and convulsions, and 
was followed by a period of cardiorespiratory depression. The treatment con- 
sisted of the judicious use of a short-acting barbiturate plus normal supportive 
measures. The child improved in twelve hours and was completely recovered 
in twenty-four hours. 

references 

1. Abbott Laboratories report on Thenylene Hydrochloride. 

— Davis, J. H., and Hunt, H. H.: Accidental Benadryl Poisoning, Report of a Fatal Case, 
J. Peotat. 34: 158, 1949. 



ACTIVE INFANTILE TOXOPLASMOSIS 

Captain Thoiias L. Nelson, Medical Corps, Army of the United States, and 
Major Frank A. Mantz, Medical Corps, United States Army 

T OXOPLASMOSIS, although still unusual, is being reported with increasing 
frequency. Tliis case is thought to be of particular interest, for it demon- 
strates the appearance of the disease during its acute phase and its treatment 
until high dosage of the sulfonamides. 

report of a case 

A white female infant first became ill shortly after being hospitalized as a 
boarder at the age of 6 weeks. She was born at Gorgas Hospital, where she has 
been observed intermittently for a total period of seven months. During her 
seventh week and while in the hospital, she developed a mild left otitis media 
which subsided promptly until penicillin therapy. 

In the eighth week of life she developed an unexplained fever. On physical 
examination the only abnormal findings were discovered in the eyes. It was im- 
possible to define clearly any of the retinal vessels, the optic discs, or other struc- 
tures behind the lenses. The diagnosis of the ophthalmologist at this time was 
severe retinal edema and edema of the optic discs. No evidence of increased 
intracranial pressure or abnormal neurological findings was elicited. The spinal 
fluid was crystal clear and under no increased pressure. Ten days later a right 
facial nerve paralysis appeared. Daily rectal temperatures ranged from 102 to 
104° F. She was given short courses of sulfadiazine in low dosage, penicillin, 
and streptomycin with no apparent effect. Her eye findings and the facial 
paralysis continued, but no other abnormalities were discovered. She was trans- 
ferred to a children's hospital in the continental United States on the twenty- 
sixth hospital day. 

She remained febrile for the first thirty-two of the total forty-six days’ 
observation at that institution. During this time her facial palsy disappeared, 
and she developed a ptosis of the left eyelid. There an ophthalmologist classified 
the eye changes as moderately acute choroiditis. While in that hospital she re- 
ceived treatment until streptomycin and combined sulfadiazine and sulfathiazole 
in undesignated dosage. After approximately three weeks of combined sulfon- 
amide therapy her temperature became normal, and she was returned to the 
Canal Zone. An etiologic diagnosis was not made while she was in the United 
States. 

After an afebrile period of four weeks, at the age of 4 months she suddenly 
developed a rectal temperature of 104° F. and again entered Gorgas Hospital, 
where she was studied for the ensuing six months. At this entry her retinas 
and optic discs again were edematous, and it was impossible to focus on any 
definite structure. The ptosis of the left eyelid was still present, and there was 
borderline microcephaly. No other abnormal physical finding or cause for 
her fever was discovered. On entry combined therapy with 0.13 Gm. each 
of sulfadiazine, Sulfamerazine, and sulfathiazole every four hours was instituted. 
This treatment continued over three and one-half months until the child was 7% 
months old. Eight days after beginning this therapy, diminution in the retinal 
edema was noted, and it was possible to clearly visualize retinal vessels. In 
seven more days small white patches appeared scattered throughout both retinas. 

From the Pediatric Section. Gorgas Hospital, and the Department of Pathology, Board of 
Health Laboratory. Ancon, Canal Zone. 
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By the twenty-fifth day white patches partially ringed with black pigment de- 
veloped in the macular areas. More striking was the presence of black pigment 
dispersed within these lesions. In addition to these lesions, small white patches 
were seen outside the macular areas. During this period she continued to have 
an average rectal temperature of 101° P, with occasional spikes to 103° P. 

At the age of 10 liionths her lai’gest head circumference was 39.0 cm. (aver- 
age for this age is 45.0 cm. 1 ); her head circumference had not increased in the 
previous four months, although an increase of 2.5 cm. would be expected nor- 
mally. 1 The baby then had a length of 69.0 cm., and a weight of 15 (/a pounds. 
Her mental age and level of activity were estimated at from 3 to 4 months. 

Throughout the illness there was a moderate normochromic, normocytic 
anemia but no leucocytosis or abnormality in the Schilling index. The corrected 
erythrocyte sedimentation rate was not elevated on several determinations. Re- 
peated malaria smears were negative, and blood cultures during the course of 
the illness were sterile. Blood and spinal fluid serologic tests for syphilis and 
intradermal tuberculin tests up to 1 -.10 dilution were negative. The urine and 
stools were normal on repeated examinations, and the urine was free of lead. 

Spinal fluid examinations from onset of the illness until the second admis- 
sion to this hospital showed a progressive increase in leucocytes from 20 cells per 
cubic millimeter (11 polymorphonuclears and 9 lymphocytes) to 80 cells (all 
lymphocytes) . The protem content was continuously elevated, reaching 113 mg. 
per 100 c.c. The chloride and sugar values were normal, and cultures were 
sterile. After fourteen days on combined sulfonamide therapy in this hospital, 
the patient’s spinal fluid cell count was seven lymphocytes with 54 mg. per 100 
c.c. of protein. At 10 months of age her spinal fluid cell count and chemistry 
determinations were normal. 


No toxoplasma parasites were demonstrated on smears of spinal fluid before 
or during her last admission or on bone marrow smears. A total of eighty-four 
serially cut sections from a biopsy of the right quadriceps muscle examined under 
high-power magnification failed to show the presence of toxoplasma or other 
significant lesions. Part of this muscle was macerated and injected into two 
guinea pigs without the demonstration of toxoplasma infection. Complement 
fixation studies done on serum taken at 5 months of age prior to skin testing 
showed positive complement fixing antibodies for toxoplasma at a titer of 1 ‘.128/' 
Skin tests at 5 months and 7 months with chicken chorioallantoic membrane 
toxoplasma antigen at 1:100 and 1:1,000 dilutions showed no reaction.! 2 Re- 
peated x-ray examinations of the skull at six-week to two-month intervals did 
not show significant lesions until the age of 9 y 2 months, when scattered intra- 
cerebral calcifications most pronounced in the occipital area were first observed. 
X-ray examinations of mastoid areas, long bones, and chest showed no abnor- 
malities. Spinal fluid taken on September 17 was inoculated into a guinea pm- 
this animal died spontaneously on October 24. Autopsy showed that the animal 
probably died of peritonitis due to Pastcurclla pseiidotuberculosis; multiple sec 
tions from the brain of this animal disclosed five typical large toxoplasma pseu" 
docysts. ‘ 1 

The mother of this child had a pregnancy complicated only by modemtP 
hypertension. The mother, father, and 5-year-old sibling had no histoid of 
unexplained febrile illness, eruptions, or central nervous system disease v J • 
nations of their eye grounds were normal. The family had resided L ik e i 
Zone for seven years, coming here from California. The StrW Canal 
positive for complement fixing antibodies of toxoplasmosis at a titre ofTsoe 

search* and Giaduat^SchoollVashlnmon! arrcn> Ph - D " Army Medical Department Be- 

tAnUpon obtained through the courtesy of Dr. JoeJ Warrer 
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Skin testing of the mother with the same antigen as used on the baby showed 
an area of erythema without induration measuring 0.8 by 0.6 cm. witli 1:100 
dilution and no reaction with 1 -.1,000. 

DISCUSSION 

The sulfonamides have been suggested for the therapy of toxoplasmosis on 
the basis of animal experimentation. 3 We believe that this is the first human 
ease in the acute phase of this disease that has received massive dosage of sul- 
fonamides over a period of several months. This ease is unique, since there have 
been active signs of the disease on which to evaluate therapy. We feel that the 
gradual change from an acute chorioretinitis to the healed form in the first 
twenty-five days of therapy with combined sulfonamides in this hospital may 
be significant. The spinal fluid became normal while on tliis therapy, and two 
and one-half months after discontinuing therapy was still normal. During the 
three weeks the patient was treated with sulfonamides in the United States her 
temperature became normal ; following cessation of this therapy she was afebrile 
for four weeks and then relapsed. With massive dosage of sulfonamides in this 
hospital, her temperature did not become normal as did her eye and spinal fluid 
changes. This is due, perhaps, to interference with the temperature-controlling 
centers by the specific lesions of toxoplasmosis ; this has been suggested previously 
by Paige and co-workers. 4 

The criteria for the diagnosis of infantile toxoplasmosis in this ease have 
been chorioretinitis, microcephaly, intracerebral calcifications, and positive com- 
plement fixation tests for toxoplasma on both the patient and her mother. This 
patient also showed fever, mental deficiency, a normochromic, normocytie anemia, 
and increased protein and lymphocyte count in the spinal fluid. The finding 
of toxoplasma in the guinea pig inoculated with the patient’s spinal fluid is of 
interest, but not conclusive, due to the natural incidence of toxoplasmosis in 
these animals. 5 The skin test has been incompletely evaluated at the present 
time; the negative result in tliis baby is of questionable significance. 6 

SUMMARY 

1. An unusual, nonfatal case of infantile toxoplasmosis which was observed 
in its acute phase during seven months of hospitalization is reported. 

2. Treatment with high dosage of combined sulfonamide therapy may have 
modified the infection. 
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WILMS’ TUMOR IN A NEWBORN INFANT 
Report of a Case With Autopsy Studies 


Hans Hartenstein, M.D. 
Chicago, III. 


M ALIGNANT tumors are rarely found in infancy and cliildhood. One of 
the most common malignant tumors occurring during these age periods is 
Wilms’ tumor of the kidney. 

This tumor has been the subject of considerable controversy regarding 
origin, histogenesis, and nomenclature. Some of the terms found to designate 
this neoplasm are: embryoma of the kidney, embryonal nephroma, mixed neo- 
plasm of the kidney, nephroblastoma, adenosarcoma of the kidney, myosarcoma 
of the kidney. Willis 1 feels that the tumors included under these various names 
constitute one entity which he calls embryonic renal tumors and which, despite 
their varied appearance and components, arise from and consist of the im- 
mature renal blastema. Wells 2 prefers to unite these tumors under the heading 
of mixed malignant renal neoplasms or, using an eponym, Wilms’ tumor of the 
kidney, the latter being probably the most widely used term at the present time. 

Wells, 2 in 1940, reviewing malignant tumors in newborn infants, concedes 
to only five reported eases the validity of being true malignant congenital renal 
neoplasms. In addition to these five eases, malignant renal neoplasms occurring 
in premature or full-term stillborn or in older infants with symptoms or signs 
of the neoplasm since birth have been reported by Kocher, 3 Landsberger, 4 
kittle, 5 Smirnowa-Zamkowa, 0 Nicholson, 7 and Dean and Pack, 8 who reviewed 
the then existing literature; since 1940 Muto 9 and Silver 10 have each reported 
a case. However, it is questionable whether some of the above reports of renal 
tumors can be accepted as true Wilms’ tumors, if Wells’ criteria are applied. 

Therefore, after examination of the American and foreign literature, which 
revealed only the above-mentioned cases of Wilms’ tumor in newborn infants, 
the condition seems sufficiently rare to warrant reporting an additional case. 


Clinical History . — The mother, Mrs. W. M., a 25-year-old, para ii, gravida 
iii, Negro female, was admitted to the Cook County Hospital of Chicago on May 
6, 1948. She was in early labor. Family history and prenatal course were un- 
eventful except for the occurrence of polyhydramnios during the present preg- 
nancy. A roentgenogram of the abdomen taken because of this enlargement 
was interpreted as suspicious for twin pregnancy. Labor lasted for nine hours 
and forty minutes. Fetal heart tones were not heard on several occasions shortly 
prior to delivery, which was spontaneous and uncomplicated. The baby, a male 
showed poor color and gasping respirations. He expired after two hours of 
life despite treatment with tracheal catheter, oxygen, and coramine. Before 
death the abdomen was noted to be distended and a firm, movable, round mass 
filling the entire left abdomen was palpated. Clinical diagnosis was left-sided 
congenital hydronephrosis. 


Autopsy findings .—' The body was that of a fairly well-developed Ne°ro 
male measuring 45 cm. in length and weighing 2,150 Gin. The abdomen was 
2.5 cm. above the xipliopubic line and its left half contained a firm movable 
mass. On opening the abdominal cavity a large retroperitoneal mass in the 
IcOmial region was found which was firm m consistency. It was attached only 

From the Department of Pathology. the Children's Division iml »i,« , r , , 

Mrilleal Research of the Cook County Hospital. Chicago. arHI tMe Heklocn Institute for 
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to the left renal artery and vein and to the left ureter, which was patent and 
led to the bladder. The mass was in place of the left kidney, measured 7 by 5 
by 3.5 cm., was well-encapsulated, and shelled out easily. The left adrenal gland 
was separated from the superior aspect of the tumor by loose areolar connective 
tissue. On section the tumor was seen to be composed of light tan whirls of 
connective tissue and lobulated areas of pink-reddish tissue with a firm con- 
sistency. The capsule was a thin layer of dense connective tissue and -was not 
penetrated by the tumor mass. No renal pelvis was present. 

Sections of the tumor mass were fixed in formalin and stained with hema- 
toxylin and eosin, Masson trichrome method (Goldner’s modification), Mallory 
connective tissue stain, and impregnated with silver, using Gomori's method. 

Histologic examination revealed considerable variation of appearance 
throughout different parts of the specimen. Practically the entire renal paren- 
chyma was replaced by tumor tissue. 

The periphery of the tumor was surrounded by a loose connective tissue 
capsule in which tliin-walled blood vessels were seen. Some extravasation of 
red blood cells was also noted in this area. Thin septa of loose connective tissue 
with well-developed glomeruli and tubules were seen between undifferentiated 
vascular mesenchymal tumor tissue which foi’med the greatest part of the tumor. 
In some areas the tumor tissue appeared edematous and even myxomatous, 
while in other areas it was dense and very cellular. Broad bands of spindle- 
shaped and polyhedral cells were arranged in interlacing bundles, occasionally 
intermingled with smooth muscle fibers and islands of well-circumscribed em- 
bryonal cartilaginous tissue. Scattered throughout the stroma isolated tubules 
were seen which were lined by flattened, almost endothelial-like epithelial cells. 

Closer examination of the stroma revealed pleomorphism of the tumor cells. 
The nuclear membrane of the spindle-shaped and polygonal nuclei was sharply 
delineated and the chromatin was finely and uniformly dispersed. No mitotic 
figures were noted. 

Silver-impregnated sections revealed a rich reticulum network with ar- 
gentophile fibers surrounding the mesenchymal tumor cells. 

Gross examination of the lungs revealed them to be almost completely 
collapsed. Microscopic examination confirmed the gross diagnosis of atelectasis. 

The other organs showed no pathologic findings. 

DISCUSSION 

As this tumor was found at autopsy in an infant 2 hours of age, it appears 
unquestionable that it must have developed during intrauterine life. This 
case, therefore, serves as a good example of the occurrence of malignant tumors 
in the unborn fetus which may be of importance for theories of the pathogenesis 
of malignant neoplasms. 

An interesting feature from the microscopic point of view is the finding 
of islands of normal renal tissue with well-developed glomeruli and tubules. 
These glomeruli were not the so-called preglomeruloid structures nor abortive 
glomeruli of the mesonephron described frequently as occurring in such tumors. 
Therefore, the question arises whether these structures are the remnants of 
normal renal parenchyma or a part of the tumor which has reached complete 
differentiation in these areas. 

This finding of normal renal tissue within a Wilms’ tumor has not to the 
author’s knowledge, been stressed in previous reports of such tumors occurring 
in the newborn infant. 


SUMMARY AND CONCLUSION 


A case of a Wilms’ tumor in a 2-liour-old 
the intrauterine development of the tumor. 


infant is reported, pointing to 
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Areas of normal renal parenchyma were found within the tumor tissue. 
The question is raised whether these areas represent tumor tissue which has 
reached complete differentiation or remnants of normal renal tissue. 
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CONFERENCE AT DUKE HOSPITAL OF DUKE UNIVERSITY 
SCHOOL OF MEDICINE, DURHAM, N. C. 

Grant Taylor, M.D., Conference Chairman 

Mycotic Infections in Children 
(The Budding Yeasts as Agents of Disease) 

F UNGUS infections in children occur frequently. For convenience, they 
may be divided into: (1) those infections which attack the skin, hair, and 
nails; (2) those which involve the skin and subcutaneous tissues; and (3) 
the systemic mycotic infections. Some of the etiologic agents in the latter 
group appear as budding, yeastlike forms and give rise to grave disorders 
which frequently are diagnosed incorrectly, poorly treated, and generally 
thought to be rare. 

Dr. J. S. Harris (Associate Professor of Pediatries). — The apparent rarity 
of fungus diseases is due to two major factors: (1) failure to think of and 
recognize these diseases and (2) their geographic distribution. Although 
moniliasis and cryptococcosis are widespread, the other diseases are delimited 
by definite geographic boundaries. For example, North American blastomy- 
cosis occurs exclusively on the North American continent. In the United 
States, however, the preponderance of reported cases occurs in the Mississippi 
Valley and the southeastern area. South American blastomycosis, on the other 
hand, is found only in South America, particularly in Brazil. Histoplasmosis, 
although reported throughout the world, has its greatest incidence in the 
Mississippi Valley. Great differences of reported incidence may occur in 
adjacent areas; for example, histoplasmosis is common in Tennessee and very 
rare in adjacent North Carolina. In spite of the endemicity of these infec- 
tious agents, the normal migrations of people, now amplified by speed and 
ease of transportation, are such that all physicians and clinics should be 
alerted to these diseases. The possibility of their occurrence should Ipe con- 
sidered in the differential diagnosis of all obscure infectious diseases. 

Dr. N. F. Conant (Professor of Medical Mycology)- — There are five 
fungus infections in which the etiologic agent appears as a budding, yeastlike 
organism in the lesion or in materials from the lesion ; namely, cryptococcosis 
moniliasis, histoplasmosis, North American blastomycosis, and South Ameri- 
can blastomycosis. 

The fungus which causes cryptococcosis, Cryptococcus ncoformans, ap- 
pcarsjn clinical materials as a capsulated, round, thick-walled, budding, yeast- 
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like cell, 5 to 15 p in diameter. Suck eapsulated organisms can be demon- 
strated clearly in India ink preparations in which the ink particles outline 
the capsular material. C. neofonnans remains yeastlike in culture both at room 
temperature and at 37° C. (9S.6° F.). On Sahouraud’s glucose agar the col- 
onies are mucoid and tan to brown in color. Capsules may be demonstrated 
also by India ink preparations of materials from these cultures. The capsule 
is diagnostic for C. neofonnans, but animal pathogenicity, especially for mice, 
also should be established. 

The fungus which causes moniliasis, Candida (Monilia) albicans, appeals 
in clinical materials as oval, thin-walled, budding, yeastlike cells 2.5 to 6 p in 
diameter. An occasional pseudomyeelium also may be seen. C. albicans re- 
mains yeastlike in culture both at room temperature and at 37° C. (98.6° F.). 
On Sabouraud’s glucose agar the colonies are smooth, creamy, and honeycombed 
in the center, and have a distinct yeasty odor. The thin-walled, oval, budding 
cells may be demonstrated on the surface of the agar and the pseudomycelium 
in the subsurface growth extending into the agar beneath the colony. The lack 
of a capsular substance and the presence of pseudomyeelia distinguish this fungus 
from C. neofonnans. It also may be distinguished from other species of Candida 
by its specific sugar fermentations and by its pathogenicity for rabbits. 

In histoplasmosis caused by ITistoplasma capsulaium the fungus appeals in 
macrophages as an intracellular, oval body 2 to 4 /t in diameter. H. capsulatum 
parasitizes the reticuloendothelial system and may be demonstrated in Giemsa- 
stained smears of peripheral blood, bone marrow, sputum, exudate from mu- 
cosal lesions, and impression smears of tissues (nodes). On sealed blood agar 
slants at 37° C. (98.0° F.). yeastlike colonies which resemble Staphylococcus 
albns are developed. Microscopically, the fungus appears as small, oval, bud- 
ding cells, 2 to 4 p in diameter, which resemble the tissue phase. On 
Sabouraud’s glucose agar at room temperature, howevei’, II. capsulatum grows 
as a typical mold and, microscopically, is composed of septate, branching 
hyphae from which characteristic thick-walled tubercvlate chlamydospores are 
produced. These structures are diagnostic and may be used for accurate identifi- 
cation of the fungus. "When this moldlike growth is transferred to sealed blood 
agar slants at 37° C. (98.6° F.), the culture reverts to the yeast phase. The 
filamentous growth of H. capsulatum at room temperature distinguishes this 
fungus from the two above and the characteristic tuberculate chlamydospores 
distinguish it from all other filamentous fungi. Pathogenicity tests in mice may 
be attempted for either the yeast or filamentous culture. 

The fungus which causes North American blastomycosis, Blastomyces der- 
matitidis, appears in clinical materials as large, thick-walled, single budding 
yeastlike cells, 5 to 15 y in diameter. On blood agar at 37° C. (9S.6° F.), the 
colonies are yeastlike, smooth, or wrinkled, and show microscopically the bud- 
ding, yeastlike cells of the tissue phase. On Sabouraud’s glucose agar at room 
temperature, B. dermatiiidis grows as an atypical mold and microscopically is 
composed of septate, brandling hyphae from which round to pyriform conidia 
5 to S [i in diameter are produced. "When this type of growth is transferred 
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to blood agar slants at 37° C. (98.6° F.), tlie culture reverts to the yeastlike 
tissue phase. The small, smooth spores of the filamentous cultures distinguisi 
IS. dermatUidis from II. capsulahtm and the large, round, thiclc-walled bud- 
ding cells in cultures at 37° C. (98.6° F.) distinguish B. dermatitidis from the 
yeast phase of II. capsulatwn. Pathogenicity tests in mice may be attempted 
for either the yeast or filamentous culture. 

The fungus which causes South American blastomycosis, Blastomyces 
brasilicnsis, appears in clinical materials as large, thick-walled, multiple kid- 
ding, yeastlike cells 10 to 60 y in diameter. On blood agar at 3 1 C. (98.6 F.) 
the colonies are yeastlike, smooth or rough, and show, microscopically, the 
multiple budding, yeastlike cells of the tissue phase. On Saboiuaud s glucose 
agar at room temperature the colonies are moldlike, slow growing, heaped, 
and wrinkled. These colonies are composed of septate, branching hyphae with 
numerous chlamydospores. When this moldlike growth is transferred to blood 
agar at 37° C.*(98.6° F.), the colonies revert to the yeastlike phase. B. 
brasilicnsis is distinguished from B. dermatitidis by its slow growth and lack 
of spores on Sabouraud’s glucose agar at room temperature and multiple bud- 
ding cells in tissue and culture at 37° C. (98.6° F.). Pathogenicity tests in 
mice may be attempted for either the filamentous or yeast phase. 

Since II. capsulatum, B. dermatitidis, and B. brasiliensis appear yeastlike 
in tissue and in culture at 37° C. (98.6° F.) but are filamentous on Sabouraud s 
glucose agar at room temperature, it is necessary to be familiar with both 
morphological forms so that a diagnosis may be made immediately. Phis 
dimorphism, a characteristic of many fungi which cause systemic infections, 
need not be confusing after one becomes familiar with the different tissue 
and cultural forms. 


Dr. Harry B. O’Rear (Resident in Pediatrics).— -The first case is that 
of a 5-year-old Negro boy who was admitted Nov. 10, 1948, with a complaint 
of a swollen, tender area over his left eye of four days duration. One year 
prior to admission the child developed a draining sinus on the left side of his 
nose. A second draining sinus developed six months later. Four days piior 
to admission a swollen, tender area on the child s foiehead over the left eye 
was noted and he was referred to this hospital foi ticatment. Positive phys- 
ical findings were; A soft, tendci, swollen aiea (4 by 5 cm.) over the left 
frontal region. There were draining sinuses on the medial side and below 
the left eye. X-rays revealed extensive erosion of the left frontal bone, the 
roof of the left orbit, and the medial aspect of the right orbit. The child 
had a triangular section of the left frontal bone excised, the pathologic ex- 
amination of which revealed the Blast omjccs organism. Smears and cultures 
of material from the draining sinuses '"ere positive for B. dermatitidis. The 
skin test for Blastomyces was positive, but the complement fixation was neg 
ative. Therapy consisted of desensitization with Blastomyces vaccine and 
after three weeks of desensitization. potassium iodide bv mouth Serial x rays’ 
revealed extension of the osteolytic process for seven weeks after admission 
The child was discharged three months after admission, therapy to be con 
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tinned as an outpatient. At the time of discharge the sinus tracts were healed 
and the child was afebrile. Complement fixation at this time was 1:8. Di- 
agnosis was blastomycosis. 

The second case is a 13-vear-old Negro boy admitted Dec. 15, 1948, with 
a history of a cough and pain in the left chest of three weeks’ duration. 
Twelve hours before admission he complained of pain in the abdomen with 
nausea and vomiting. On admission, the patient had a temperature of 39.5° 
C. (103.1° F.) and a white blood cell count of 28,000. The physical findings 
were consistent with those of a localized area of consolidation. There was 
generalized mild abdominal tenderness without rigidity. No abdominal masses 
were felt. X-ray of the chest revealed a localized area of consolidation radi- 
ating down from the left hilurn with an area in the center suggestive of 
cavitation. 0. T. 1 :100 was one plus at the end of forty-eight hours. Sputum 
culture revealed a variety of gram-positive and -negative organisms. Acid- 
fast stain of sputum was negative. On admission the patient was placed upon 
penicillin and sulfadiazine therapy without clinical response. The addition 
of streptomycin to the therapy produced no response. Physical findings re- 
mained the same and fever remained elevated although the patient was ambu- 
latory. The cervical lymph nodes enlarged and two subcutaneous abscesses 
developed, one in the right mamma and the other over the right deltoid. Six 
weeks after admission sputum cultures were reported positive for B. dcnna- 
tilidis. Complement fixation for Blastomyces was positive in serial dilution 
to 1 :1G. Blastomycin skin test was positive 3+. The patient was started on 
Blastomyces vaccine, desensitization, and, after three weeks, potassium iodide 
therapy was begun. Culture of material from one of the subcutaneous ab- 
scesses gave a pure growth of Blastomyces. Throughout his hospital stay the 
patient continued to have a fever and the physical findings remained unchanged. 
X-ray of the chest showed no improvement in the pneumonic process. The 
patient was discharged at the end of three and one-half months to continue 
on the Blastomyces vaccine desensitization and potassium iodide therapy. 
Diagnosis was blastomycosis. • 

The third case was a 214-month-old white boy admitted because of recur- 
rent lesions on the tongue and scrotum. The mother’s past history was sig- 
nificant in that she had a Monilia infection during the pregnancy. The in- 
fant, at the age of 6 weeks, again at the age of 2 months, and again just prior 
to admission, had developed lesions on the end of his tongue and at the base 
of his penis which appeared first as small papules and became larger and sub- 
sequently hemorrhagic. The temperature became elevated with each flare-up 
of the lesions. The lesions seemed to respond to treatment with sulfonamide 
and penicillin. 

Positive physical findings were as follows: There was a circumscribed, 
swollen, hemorrhagic lesion on the right lateral and ventral aspects of the 
tongue which bled freely on pressure. There was a pigmented area at the 
base of the penis which marked the site of the scrotal lesion. On admission 
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the infant was placed upon penicillin therapy and the tongue lesion was 
sprayed with a penicillin solution. There was some improvement, hut the 
scrotal lesions became active. Cultures of the lesions revealed a variety of 
organisms, hut skin tests to the bacterial vaccines were negative. A Monilia 
skin test was found to be positive and fungus cultures of the lesions were found 
to he positive for C. albicans. The infant was placed on gentian violet therapy 
paventerally and locally with prompt improvement of the lesions. Desensitiza- 
tion with Monilia vaccine was begun. Healing of the lesions continued and 
there were no further recurrences. The infant’s hospital course was compli- 
cated by frequent daily convulsions for a short period. He was discharged at 
the end of two months to continue with the desensitization therapy. Diagnosis 
was moniliasis of skin and mucous membranes. 

Dr. D. T. Smith (Professor of Bacteriology)- — To obtain the best results 
in the treatment of mycotic infections 0 it is essential to study the immunologic 
status of the patient. The presence or absence of hypersensitivity can he de- 
termined by intracutaneous skin tests with either vaccines or with special 
antigens such as histoplasmin, coccidioidin, or blastomyein. The determina- 
tion of hypersensitivity is essential since a marked exacerbation of the lesions 
can occur in hypersensitive individuals after the administration of therapeutic 
agents, in particular, iodides. This response can be minimized by desensitiza- 
tion prior to iodide therapy. Immune bodies in the serum of the patient can 
lie measured in terms of agglutinins in moniliasis or in terms of complement 
fixing antibodies in blastomycosis, coccidioidomycosis or histoplasmosis. The 
determination of the immune bodies is important for prognosis. A relatively 
high titer usually signifies an extensive infection, usually generalized and 
systemic in nature. Absence of or low titers of immune bodies may mean a 
mild infection, or, on the other hand, the terminal stage of a severe infection 
(anergic phase). A similar decrease in hypersensitivity to skin tests may also 
occur in severe and terminal infections, and thus he indicative of a poor 
prognosis. 

The two eases of blastomycosis had positive skin tests to Blastomyces 
vaccine. The treatment, therefore, consisted of desensitization with the Blas- 
tomyces vaccine followed by the administration of potassium iodide. The 
prognosis is good in Case 1 in spite of the extensive destruction of the frontal 
bone, since the complement fixation was at first negative and only became 
positive after therapy. The prognosis in Case 2 is not so good because of the 
presence of a high titer of complement fixing antibodies before treatment. 
This prognosis was confirmed by the development of metastatic lesions while 
the patient was under treatment. 

The case of moniliasis showed marked hypersensitivity to the Monilia 
vaccine and therefore desensitization was necessary before the administra- 
iion of iodide. The patient did not have agglutinins in his serum for Monilia. 
Gentian violet is useful in treating moniliasis, but is not a substitute for an im- 
munologic study and for desensitization where this is indicated. 

■Smith, n. T.: Mycotic Infections in North Carolina. X. C. Med. J. in: 107 1S40 



Psychologic Aspects of Pediatrics 

MOTION SICKNESS IN CHILDREN 

Harry Bakwix, M.D. 

New York, N. Y. 

M OTION sickness is the term used to designate the group of symptoms which 
result from repeated oscillatory movements of the body. It includes sea- 
sickness, car sickness, airsickness, trainsickness and elevator sickness. All of 
these are closely related in etiology and symptomatology and respond to the 
same therapeutic agents. 

The incidence is high. It has been estimated that under severe conditions 
only 20 per cent of unaeelimatized pei’sous will remain entirely free of seasick- 
ness. Maitland 1 states that all normally constituted people are susceptible to 
some definite type of movement. 

Car sickness is more common in children than in adults. It usually makes 
its appearance during the second or third year of life but, contrary to general 
opinion, it does occur occasionally in infants. Its infrequency at this age may 
be due to the fact that infants are generally kept lying down, in which position 
symptoms are less likely to occur. 

The characteristic manifestations of car sickness are nausea and vomiting. 
There may be only headache, anorexia, and malaise. Nausea is a normal re- 
sponse to violent oscillating movements. In the individual with the motion sick 
diathesis, the threshold is lowered and nausea appears in response to minimal 
movement. The tendency to this condition is increased by excitement, fear, 
apprehension, agitation, irritation, physical illness, a stuffy atmosphere, offen- 
sive odors, the sight of vomiting. Vomiting may or may not accompany the 
nausea. Some children with this ailment have great difficulty in vomiting and 
retch violently while others vomit readily. 

The frequency of attacks varies widely, some children developing symptoms 
u believer exposed while others suffer only occasionally. There is no definite 
relation to meals. The condition is usually hereditary, occurring in several mem- 
bers of the same family. 

Seasickness and airsickness are less common in children than in adults. In- 
fants are affected occasionally. The symptoms are generally more severe than 
those of car sickness. At first there is quietness, frequent yawning, apathy, 
depression, and a desire to be left alone. In addition there may be headache, 
anorexia, and excessive salivation. Vomiting then takes place, with or without 
preceding nausea. The vomiting may occur frequently or only once a day. It 
may or may not, give temporary relief of symptoms. In some instances there is 
retching without vomiting and this is apparently more exhausting than true 
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vomiting. Pallor and cold sweat are early signs. A small proportion of the 
population (about 5 per cent) is severely affected when exposed to the sea and 
seems never to become acclimatized. 2 

Hill 3 attributes the symptoms of seasickness to a disturbance of the auto- 
nomic nervous system. lie recognizes two forms, 1 a vagotonic form, most common 
in men, in which the principal symptom is headache with malaise and brady- 
cardia. Nausea is generally absent. Vomiting is unusual but, if present, it 
occurs at long intervals and gives temporary relief. 2 In the sympathecotonic 
form, which is more common in women, nausea and vomiting are frequent and 
headache rare. The heart rate is rapid. 

It is probable that several mechanisms operate in the production of motion 
sickness. 4 Some observers believe that the syndrome is primarily psychogenic. 
The psychic influences which exaggerate the tendency to motion sickness have 
been enumerated above. Neurotic and apprehensive individuals are especially 
susceptible. That certain persons develop symptoms shortly after boarding a 
ship prior to sailing is well known. Even dogs in whom motion sickness has 
been experimentally induced may vomit later on upon entering the room con- 
taining the apparatus. Seamen severely incapacitated by seasickness may be able 
<o overcome some of their discomfort when distracted by the activities necessi- 
tated by naval engagements. Against the viewpoint that the psychologic factor 
is a primary one is the hereditary nature of the ailment and its occurrence among 
animals, notably dogs, eats, horses, monkeys, birds, poultry, and others. Even 
fish transported from the Galapagos Islands to the New York Aquarium were 
reported to have been seasick F It is generally agreed that psychologic factors 
alone account for a certain number of cases and that, in general, the clinical 
picture is readily influenced in this way. 

A widely held view is that the difficulty lies in the vestibular apparatus. 
McEachern, Morton, and Lehman 4 emphasize that, though more of the available 
evidence favors this hypothesis than any other, other possible mechanisms should 
n ot he disregarded. They state: “Much of the evidence which tends to in- 
criminate the vestibular apparatus has been obtained by direct stimulation of 
Hie labyrinths and not by reproduction of the bodily movements which or- 
dinarily cause motion sickness. Vestibular irritation may not be motion sickness 
despite the similarity of symptoms.” 

Poppen 0 suggested that the circulatory changes produced in the large ves- 
sels of the neck by the up and down movement of a ship may stimulate the 
carotid sinus with consequent changes throughout the autonomic nervous system. 
Relief of symptoms has been reported in a number of seasick individuals by the 
application of a collar specially designed to support the structures of the neck. 
Pflanz r emphasized the importance of rhythmic changes in the blood flow to the 
brain. 

Many authors attribute the symptoms of motion sickness to the effects of 
gross movements on the abdominal viscera. Kcevil* states that the vertical 
movement of a ship produces a drair on the mesentery, therein* constricting the 
third portion of the duodenum with resulting dilatation of the proximal 'duo 
denum and vomiting. Against this view is the absence in motion sickness of 



392 


THE JOURNAL OF PEDIATRICS 


epigastric pain, a symptom usually associated with constriction of the duodenum. 
Others have suggested that the tug on the mesentery itself may be sufficient to 
produce symptoms and that the alternate engorgment and anemia of the liver 
is a factor. Maitland 1 claims to have alleviated the symptoms by the use of a 
snug abdominal belt. 

Vision may be a factor, too. The liability to seasickness is diminished when 
the eyes are closed. Persons are more likely to develop seasickness while watch- 
ing foam-crested waves or currents in the ship's wake. 9 In some individuals 
the liability to seasickness is diminished when the eyes are closed. The suscep- 
tibility of dogs to motion has been reduced by suturing the eyelids. However, 
the visual element seems to be only a contributing factor since blind persons 
are subject to seasickness and the attacks may occur in the dark. Apparently 
various types of stimuli may set off the syndrome and different conditions 
modify the picture in different individuals. . • 

Treatment . — Motion sickness usually persists throughout life but it tends 
to improve as the child grows older. If treated calmly, without excessive solici- 
tude or comment, it is usually mild. Training is useful and the disappearance 
of car sickness as the child grows older is probably attributable in part to this 
factor, just as the seaman develops a relative immunity to seasickness. For 
training purposes, the child should be taken on rides of gradually lengthening 
duration. This not only permits gradual adjustment to movement but the child’s 
success, when he is taken on short rides, serves to relieve apprehension and to 
bolster self-confidence. Conn 10 has found the plav-interview a useful method 
of treatment. Allowing the child to play with dolls in toy streetcars and auto- 
mobiles helps him to express liis feelings and thoughts in an impersonal way and 
makes him aware of the fact that lie has contributed to liis own discomfort. 
The drinking of liquids should be avoided before taking a trip. Salty foods 
may have a soothing effect. 

Of the many drugs which have been tested for the relief of motion sickness, 
those found to have the greatest value are either alkaloids of the belladonna 
group or general sedatives. Scopolamine (hyoscine) has proved to be one of the 
most effective drugs in preventing seasickness and airsickness. A disagreeable 
side effect is dryness of the mouth, but this can be avoided by using the aminox- 
ide hydrobromide of scopolamine. The dose for a 5-year-old child is 0.3 mg. 
The efficacy of scopolamine is presumed to rest upon its sedative and tranquil- 
izing central effect and its action as an antagonist of acetylcholine. The power 
of inhibiting excessive motility of the gastrointestinal tract appears to be of 
major importance. Bromides and phenobarbital are also valuable aids in treat- 
ment. 

Recently Dramamine (Searle), an antihistaminic drug, has been recom- 
mended as a safe and effective agent for the prophylaxis and treatment of sea- 
sickness. 11 With this drug seasickness occurred one-twentieth as often in a 
treated as in a control group, and complete relief from seasickness took place 
within one hour in the thirty-four men who had been used as controls. Favor- 
able results with this drug have also been obtained in the prevention of airsick- 



PSYCHOLOGIC ASPECTS OP PEDIATRICS 


393 


ness/ 2 although the effect, was not as spectacular as in the ease of seasickness. 
The adult dose is 50 to 100 mg. every five hours. The commonest side effect 
is drowsiness. Rectal administration may he used in patients unable to retain 
the capsule when given orally. 
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Comments on Current Literature 


NEWCASTLE DISEASE 

N EWCASTLE disease (avian pneumoencephalitis, avian pseudoplague) is 
primarily a virus disease of poultry, giving rise to both respiratory and 
nervous system effects in young birds, and chiefly to respiratory effects in 
older birds. The disease in fowls was first recognized by Kranevekl in the 
Dutch East Indies in 192G. During the following year the causative agent 
was isolated by Doyle 1 at Neweastle-on-Tyne. England. Since that time the 
disease has been reported in all parts of the world and is now well recognized 
as an important disease entity in poultry. The natural disease has been ob- 
served not only in barnyard fowl, but in pheasants, partridges, sparrows, 
crows, and parrots. 

In a recent article in the American Journal of Public Health (June, 1949), 
Ingalls and Mahoney 2 report the isolation of the virus of Newcastle disease 
from two human subjects, the first eases occurring in the United States which 
have been identified by recovery of the infectious agent. In a survey of the 
world literature, these authors were able to find only six reports of infection 
with Newcastle virus in man, and in only two of these reports was any mention 
made concerning actual recovery of virus. All of the patients reported had 
shown clinical manifestations of conjunctivitis and swelling of the eyelids, and 
in the two instances, Newcastle virus was isolated from the tears. 

The first patient of the two reported recently by Ingalls and Mahoney 
owned and tended a flock of chickens known to be infected with the Newcastle 
virus. Three days after illness was first noted in the flock, this man developed 
conjunctivitis of the left eye. Gross examination of the eye, three days after 
onset, revealed edema of the lids, marked hyperemia, and a definite muco- 
purulent discharge. Exudate recovered from the eye was treated with anti- 
biotics and inoculated into the allantoic cavity of embryonated hens’ eggs. 
By this means an infectious agent was isolated which produced typical signs 
of Newcastle disease in susceptible cockerels. 

The second case reported by Ingalls and Mahoney was that of a junior 
veterinary student who had performed autopsies on three chickens shown sub- 
sequently to be infected with the virus of Newcastle disease. Two days after 
the young man had handled the birds, redness and swelling of his right eye 
were noted. Examination by a physician revealed the presence of con- 
junctivitis of “a granular type involving the palpebral conjunctiva.” Con- 
junctivitis in this patient persisted for one week and disappeared gradually 
leaving no ill effects. By means of allantoic inoculation, Newcastle virus was 
isolated from exudate of the eye. Again typical signs of the disease were 
produced in cockerels, and virus identification was confirmed by hemagglu- 
tination, hemagglutination inhibition, and serum neutralization. 

While the Newcastle virus eye infection in man seems to be a mild illness 
requiring only symptomatic treatment and consisting of a superficial con- 
junctivitis with no corneal involvement, in two of the cases among laboratory 
workers, 3 the conjunctivitis was accompanied by preauricular lymphadenitis, 
headache, malaise, and chills, but with no significant rise in temperature. 
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The work reported by Ingalls and Mahoney represents the first isolation 
in the United States of the virus of Newcastle disease from man. It is of 
considerable interest that with the improved laboratory techniques now 
available, accurate etiologic diagnosis of another disease entity is possible. 

The isolation from human subjects of the virus of Newcastle disease, 
primarily a disease of fowl, serves to re-emphasize the importance of the great 
reservoirs of infection existing in the animal kingdom. Many of these in- 
fectious agents are being shown capable of producing disease in man. 

Russell J. Blattner. 
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News and Notes 


A new use has been found for the mobile decompression chamber, a device built to 
carry out high-altitude flying tests on airplane pilots. British doctors are now seeking to 
exploit the low pressure conditions thus obtained in an effort to cure children suffering from 
whooping cough. In a series of experiments conducted by Dr. H. Stanley of Park Hospital, 
Hither Green, London, S.E., child patients undergo the sensation of flying at 12,000 feet when 
the atmospheric pressure in the chamber is gradually lowered. Final results of the new 
method will take about six months to compile but it is reported that in a Paris hospital the 
treatment has cut the time of cure from weeks to a few days in 25 per cent of cases. The 
illustration shows the decompression chamber installed. 



The Transactions of the Fifth International Pediatrics Congress held in Now York 
in 194S may be obtained from Almquist & Wiksells, Boktrvckeri Aktiebolag, Huvud- 
kontoret, Uppsala, Sweden. Price 25 Swedish Crowns. 


The follow ing officers have been elected for 1949-1050 by the Section on Pediatrics 
of the American Medical Association: Chairman, Dr. Margaret Nicholson, Washington, 
D. C.; Vice-Chairman, Dr. Adolph DeSanctis, New York; Secretary, Dr. Wyman C. C. Cole, 
Detroit. 


Dr. Lee E. Farr, Director of Research at the duPont Institute of the Nemours Foun- 
dation. has been appointed Chairman of the Medical Department at the Brookhaven Na- 
tional Laboratory, Upton, L. I. 
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Pediatric Calendar 1949-1950 

American Board of Pediatrics: 

Oral Examinations: 

Cleveland Sept. 16-18, 1949. 

• New York Oct. 21-23, 1949. 

Chicago Dec. 9-11, 1949. 

American Academy of Pediatrics: 

Annual Meeting, San Francisco, Nov. 14-17, 1949. 

American Pediatric Society: 

Annual Meeting, French Lick, Ind., April 1950. 

Society of Pediatric Research: 

Annual Meeting, French Lick, Ind., April 1950. 

Sixth International Congress of Pediatrics: 

Zurich, Switzerland, July 24-28, 1950. 


Book Reviews 


Juvenile Rheumatism. G. E. M. Scott, Melbourne, 1948, W. Ramsay (Surgical) Pty., Ltd., 
1G3 pages. Price, 25 Shillings. 

This short monograph is primarily a review of some of the literature upon rheumatic 
fever. In addition, the author reports his experiences and observations in treating rheu- 
matic fever at the Children’s Hospital in Melbourne, Australia. The comprehensive bibli- 
ography which the author lias compiled is the chief value of this work. Coloring. 

Your Child’s Mind and Body: A Practical Guide for Parents. Flanders Dunbar, M.D., 
New York, 1949, Random House, 288 pages. Price $2.95. 

In this book, Dr. Dunbar sets out to answer the 1 ‘ little ’ ’ questions that arise in the 
minds of parents who are struggling with the “crises” in personality development during 
the first six years. These crises are described in terms of disturbances in the areas of 
sleeping, eating, playing, obedience, and independence. However, the chapters are written 
in the manner of lectures to medical students, and the bibliography would require the 
background of the graduate student. The approach is an encyclopedic one, highly intel- 
lcctualized and somewhat impersonalizcd. There are lots of rules, illustrated by anecdotes 
which oversimplify the solution of problems. References to experimental work and psycho- 
analytical theory add to the impression of superficiality and even glilmess. 

From the point of view of the reviewer, this book falls into the category of other 
books about children which the author herself describes as follows: “If you try to cor- 
rect them (ideas of discipline) by reading hooks you will probably correct them in a dis- 
ordered way and feel dissatisfied with yourself and your child because neither you nor 
he ever understood the real meaning behind the correction or the principle.” \Y ARSON. 

New Ways in Discipline. Dorothy Walter Baruch, New York, 1049, Whittlesey House, 
McGraw-Hill Book Company, Inc., 2CS pages. Price $3.00. 

Psychiatrists usually shy away from the term “discipline” because of the usual punitive 
implications which arc so contrary to the psychiatric approach of acceptance and under- 
standing. However, there is no denying the social- usage and meaning of “discipline” as an 
important concept in rearing and educating children. Dr. Baruch, from her extensive ex- 
perience in educational and clinical psychology, is able to effect a compromise between psy- 
chiatric and social attitudes which should decrease the confusion of parents and teachers 
about this difficult topic. 
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Beginning with the usual dilemma 1 ‘ to spank or not to spank, ’ ’ the author takes the 
reader behind the scenes and exposes the feelings that motivate the overt behavior which 
calls for discipline. She then describes simple techniques for eliciting and releasing these 
feelings. The usual crises encountered in emotional development and their management 
are gone into in detail as well as the methods of establishing good relationships with children 
and promoting healthy personality development. 

This book is written at the level of the average parent, and obviously for parents. With 
a great deal of warmth and understanding the author breathes life and feeling into the con- 
cept of discipline and describes the meaning of this concept in terms of our modern child 
guidance approach, which is based on an understanding of the child’s emotional needs. Eye- 
catching headings do not detract from its fluid but well-organized style. In addition to the 
numerous examples and illustrations, there arc twenty line drawings by Lois Fisher which 
beautifully point up the material. 

This book illustrates the fact that very complex subjects can be made to appear quite 
simplo by well-qualified authorities. However, the subject is still complex and parents should 
be cautioned against demanding too much of themselves and to obtain further help if the 
methods advocated do not work. Warso.y. 

The Hew York Academy of Medicine. Its First Hundred Years. Philip Van Ingen, M.D., 

New York, 1949, Columbia University Press, 573 pages. Price $10.00. 

There arc only a few local medical organizations in the United States which are 
national in tlioir influence. The most outstanding example is the New York Academy of 
Medicine which celebrated its Centennial in 1947. While it has a beautiful home, a 
library of over a quarter of a million volumes which is second in size to that of the 
Surgeon-General, and an endowment of over four and a half million dollars obtained 
gradually over the years, the real importance of the Academy lies in the profound influence 
it has had on the development of public health, medical education, and medical practice in 
its own community, and one which has extended to American medicine as a whole. The 
story of its origin and the growth and expanding development during its "first hundred’’ 
years has been told in this volume by Dr. Philip Van Ingen, a well-known pediatrician 
and former president of the American Pediatric Society and the Academy of Pediatrics. 
Since his retirement from active practice a few years ago, he has devoted himself to 
medical history and this splendid volume crowns a distinguished career. 

Dr. Van Ingen has chosen to develop the history chronologically by periods marked 
by the terms of a long line of distinguished physicians who have held the presidency. 
The early days were not always smooth sledding either financially or scientifically, and 
tho rather acrimonious discussions over medical relationships, ethics, and economics in 
the early years bring the realization that, relatively speaking, times were as troubled 
fifty and a hundred years ago as they are today. To the reader it becomes clear that 
Dr. Abraham Jacobi, the father of American pediatrics, was undoubtedly the most im- 
portant single figure in the development of the Academy. He was a fellow for sixty years, 
president from 1SS5 to 1SSS, and served as a trustee for twenty-eight years. 

The volume is not only of value and of importance as a history of the Academy. As 
one rends it through, a vivid, clear-cut picture of the development of American medicine 
as a whole, and the various matters which absorbed the interests and thoughts of medical 
men from time to time during the last 100 years, is obtained, and thus it becomes a most 
readable history of the last 100 years of American Medicine. It is well written with many a 
touch of sly humor. To have worked through the many volumes of records which accumulated 
over the century, and to select the important ones which really tel] the story of the Academy, 
and on top of this to condense the story into a single interesting, readable volume, was a 
tremendous task. It is beyond question a most valuable addition to the history of medicine 
in America, and will be of great interest, not only to those living in New York, who arc 
fortunato enough to be honored by membership in the Academy, but to all who have an 
interest in tho history and development of medicine. 



Editor's Column 


CERVICAL ARTERIOVENOUS ANASTOMOSIS 

M ENTAL retardation, cerebral spasticity, and convulsive disorders in chil- 
dren present problems distressing both to the parents o£ the individual 
child and to the pediatrician who must rationalize the situation to the parents 
and encourage them to adjust to their misfortune. Therapy in these conditions 
has been directed toward training the child in the use of his physiologic nervous 
residue in the case of retarded or spastic children, and in the use of drugs to 
suppress and control seizures in children with convulsive disorders. • 

Elsewhere in this issue appears the description of an operative procedure 
designed to increase the arterial blood supply to the cerebral cortex through 
establishment of a cervical arteriovenous fistula, thereby possibly increasing 
the nutriment and oxygen available to cortical cells with the hope that function 
of existing cells perhaps rendered abnormal through injury or inflammatory 
reaction might be improved. 

Extensive studies were made of each child before the procedure was recom- 
mended, and careful follow-up observations are being made. While the pro- 
cedure has been employed only since November, 1948, some indications as to 
its results begin to appear. As of July 1, 1949, eight children with severe con- 
vulsive disorders had been subjected to the operation and had been followed 
long enough to permit some appraisal of possible benefits. Four of the eight 
children had cessation of episodes following the operation, in two children the 
number and severity of convulsions were reduced, while in two the procedure 
seemed ineffective. The observed cessation of convulsive episodes for variable 
periods following any one of a number of procedures, such as general anesthesia 
or air injection into the cerebral ventricles, dampens undue enthusiasm for the 
apparently good results in the cases undergoing the new operative procedure. 

Nine children with cerebral spasticity had been similarly observed. In 
seven, definite improvement occurred, while in two no benefit seemed to have 
been derived from the procedure. 

Eighteen children with severe degrees of mental retardation dire to birth 
injuries or to encephalitic processes had been subjected to the operation. In 
eleven, distinct improvement was demonstrable, apparently out of proportion 
to the preoperative rate of development. In seven children, no benefit was 
apparent. The difficulty of interpreting, objectively, improvement in mental 
retardation without the lapse of much longer periods of time is recognized. 

The procedure, which on first inspection seems to hold promise, must be 
recognized as a new type of approach to the problem, but requiring’ extensive 
trial and particularly a prolonged follow-up period in order that degrees of 
benefit to ho derived may be determined and the types of patients for whom 
benefit may be expected may be ascertained, also whether early improvement 
in individual patients will continue so that hopes of parents will not be raised 
later to be again destroyed. A procedure offering any likelihood of improving 
the lot of these children merits thorough but dispassionate appraisal. 

C. F. McK. 
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THE OBJECTIVE OF UNDER GRADUATE MEDICAL EDUCATION 

D R. C. SIDNEY BURWELL, who gave the “Annual Oration of the Massachu- 
setts Medical Society”* at its recent meeting in May, selected as his subject 
“Some Responsibilities of Medical Education.” It is a most thoughtful and 
reflective address based on concepts reached during his fourteen-year period as 
Dean of the Harvard Medical School from which Dr. Burwell retires this year. 
While he summarizes six major categories of responsibility, of which one or 
more might be emphasized by different schools, the one of most general interest 
is his discussion of the instruction leading to the M.D. degree, in which he 
gives his reflections on the objectives of the undergraduate medical school course. 
The thing that characterizes present-day medicine, he feels, is the rapid change 
in knowledge and in practice. Harvard, which dates back 167 years, like all 
other medical schools was founded to prepare men directly for the practice of 
medicine, and this has been their primary objective over manj r years. Dean 
Burwell has come to the conclusion that with the multiplicity of different types 
and fields of practice, and of other careers open to men with the M.D. degree, 
the medical school can no longer in its undergraduate course leading to the de- 
gree prepare men for entering directly into practice. Rather it must furnish 
an education during the undergraduate years which will serve as a foundation 
for future individual development, whether it be some form of specialized prac- 
tice, research, public health, or administrative duties in the field of medicine. 
In other words, it must be a basic course with emphasis on “an understanding 
of the mechanism and the natural history of man and his diseases.” This, he 
feels, is the “indispensable objective and duty of medical schools in training 
physicians for participation in the medicine of the future. ’ ’ 

Dean Burwell ’s remarks bring to a focus a change which has gradually 
been taking place in many of our medical schools without most teachers fully 
realizing the change in objective of the instruction which he states so simply and 
directly. It will take time for most physicians (and even more for the public) 
to grasp the idea that the objective of instruction in a medical school is no longer 
one of turning out “practitioners,” which has been the objective of medical 
schools over many generations, provided, of course, that Dr. Burwell's concept 
of the objective is correct and it becomes the accepted objective. The rapid de- 
velopment of the “American Boards” in the various fields of practice in the 
last twenty years is, in a sense, an expression of the change in function of the 
medical school and of the concept of the objective of undergraduate instruction 
which Dean Burwell puts forward. Incidentally, in another section of the 
address, Dr. Burwell expresses the fear that the rapid development of the 
“Boards” and the expansion of their requirements threatens the soundness of 
advanced training through stereotyped overorganization. This same thought 
has been expressed by other educators looking on the picture as a whole, and 
it is a pitfall which the various boards must consider and avoid. 

B. S. V. 
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Pet Milk, the original evap- 
orated milk, is always safe, 
always uniformly nutritious, 
always easy to digest — and 
economical, costing less 
generally than ordinary milk. 
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Avoiding the Risks 
of Allergy 

Because 50 to 70 per cent of the children of 
allergic parents inherit a tendency to develop 
allergy, all such children can be considered 
potentially allergic and, from birth, can be 
given the benefit of prophylactic manage- 
ment. The physician can avoid certain diffi- 
cult feeding problems by employing meas- 
ures to prevent exposure to sensitization. 

Food allergens are more likely to be trouble- 
some in early life. The whey proteins of milk 
are common offenders. There is danger of 
producing allergy in the potentially allergic 
infant; or even in the case of the normal in- 
fant during illness or convalescence, if milk is 
fed that has not been adequately heat treated. 

Pet Milk is heat-sterilized so that its whey 
proteins are rendered insoluble by coagula- 
tion and, therefore, are not readily absorbed, 
unaltered, into the blood. Instead, these pro- 
teins are retained in the gastrointestinal tract 
until digestion is complete and they can be 
absorbed as harmless amino acids. Many in- 
fants, as well as older children and adults, 
sensitive to other forms of milk, take Pet 
Milk routinely and without difficulty. 

As a prophylactic measure to help avoid sensi- 
tization to milk, the physician can well 
utilize Pet Milk as a routine first feeding for 
infants — to be continued at least 
throughout the first year. It is good 
assurance for you. 
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PJET MILK COMPANY 
M37-I Arcade Bldg., St. Louis 1, Mo. 
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In Acute Follicular Tonsillitis ... 

"Aspergum 
every 3 hours 
for sore throat..."* 

A DILLARD'S 

Aspergum 

SALIVARY ANALGESIA 


-provides 3 A grains acetylsalicylic acid in each pleasantly flavored 
hewing gum base tablet. Particularly suitable for administering aspi- 
in to children and to patients who have difficulty swallowing tablets. 


*Rehfuss, M. E., Albrecht, F. K., and Price, A. EL: A Course in Prac- 
tical Therapeutics, Baltimore, The Williams & Wilkins Co., 1948, p. 371. 




7HITE LABORATORIES, INC., Pharmaceutical Manufacturers, Newark 7, N. J. 
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This liquid penicillin iasies good! 


Your young patients will' take Eskacillin willingly because it is 
so deliciously flavored, so easy to swallow. Furthermore, parents 
much prefer Eskacilun to the chore of crushing penicillin tablets 
and coaxing a sick child to swallow an unappealing mixture. 

One teaspoonful (5 cc.) of Eskacillin contains 50,000 units of 
crystalline penicillin G — and produces a blood level equivalent to 
that obtained with a 50,000 unit penicillin tablet. Eskacillin is 
supplied in 2 fl. oz. bottles, providing 600,000 units of penicillin. 


Eskacillin 


the unusually palatable 


liquid penicillin for oral use 


Smith, Kline & French Laboratories, Philadelphia 
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widening the range 


of Spasmolytic therapy with 
the new, unique \ 

ifllvNATAL 
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Donnafal— outstanding spasmolytic and 
sedative — is now available in liquid form! 

Donnafal Elixir fills a long-felt need, 
particularly among pediatricians, for 
the treatment of pyloric stenosis, intestinal 
colic, diarrhea and enuresis. For adults 
too, patient preference may suggest 
the Elixir in place of the Tablets— each 5 cc. 
(1 teaspoonful) providing the therapeutic 
effect of 1 tablet. 

Important new evidence on Donnafal 


attests its unusual clinical efficacy 
and its advantages over single 
drugs and synthetics. 

A. H. ROBINS COMPANY, Inc. 
RICHMOND 20, VA. 

ffbicaf Pfiormoceirt/cofi of Merit since 1B78 
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s, formula *° ch 15 "• 

Hyojcyamine Sulfote - 
•,i Atropine Sulfate ... 

"if Hyoscme Hydrobromide 

» < Phenoborbital (15 gr.) 
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Another Robins' Triumph 
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IN TOPICAL ANTIBIOTIC THERAPY 



» J&* 


Y|V — -wmw**' 


LOW INDEX OF ALLERGENICITY— Bacitracin is outstanding 
in that its application topically is only rarely complicated by 
allereic manifestations. It therefore possesses a distinct advantage 
over S many other antibiotics, freeing topical antibiotic therapy 
from this formerly serious limitation. 

WIDE RANGE OF EFFECTIVENESS- While its spectrum of ac- 
tion largely parallels that of penicillin, bacitracin is destructive 
to many strains of pathogens which are penicillin-fast. Thus l 1 
broadens the scope of antibiotic therapy and enhances its ther- 
apeutic efficacy. 

PROMPT ACTION Injected in solution into the base of pyogenic 

lesions, or applied topically in the form of an ointment, bacitracin 
acts promptly upon the bacterial invasion. Response is appatent 
in most cases within a short period. 

INDICATIONS Bacitracin, topically administered, is indicated 

in the treatment of many deep pyogenic lesions or the skin, 
superficial cutaneous pyogenic lesions, and many external ocular 
infections due to bacitracin-sensitive organisms. Bacitracin is 
administered topically only. 

Bacitracin in dry form for making solutions, is supplied in 20 cc. 
scrum-type vials containing 2,000 and 10,000 units, and in 50 
cc vials containing 50,000 units. Also available as Bacitracin 
Ophthalmic Ointment in } 4 ounce tubes and as Bacitracin Oint- 
ment in and 1 ounce tubes, both containing 500 units per 
Gm. Literature available to physicians on request. 
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I DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17 , NEW YORK 
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Foot health 
rests with 




Doctor! 


Healthy feet depend largely upon the shoes you prescribe. 
With £dtuards you are sure of proper fit . . . of a shoe scientifically 
designed to meet all requirements for foot health 

Nearly half a century of designing and manufacturing children’s 
shoes exclusively has given £duiarrfs well-deserved leadership 
. . . the approval of doctors throughout the country. Regulai 
and corrective styles May we send you further information 2 


Shoes for Children 


314-322 North 12 th St, Phila 7 . Pa 
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"Epileptic 


. T Seizures 
4 . . ^ Under Control” 

j'. ftlfwy-j.'’ i v-a 


GRAND MAL EPILEPSY ELECTRO-ENCEPHALOGRAM 


Comforting words on the patient’s chart 


For Grand Mai — Jacksonian Seizures— 
Psychomotor Equivalents 


NORMAL ELECTRO ENCEPHALOGRAM 


& MESANTOIN 

ANDOZ (methyl -phenyl -ethyl -hydantoin) 


SANDOZ 


SANDOZ PHARMACEUTICALS ^ , . 

D/ruitfn p/ sandoz chemical woRks, inc. Originality • Elegance • Perfection 


Gelatine as an 
Adjunct in Feeding 


In certain cases where difficulty is 
encountered in the digestion of a 
milk formula, the addition of 2 
percent of Knox ttnflavo7'cd Gel- 
atine U.S.P. improves digestibility 
by largely preventing the forma- 
tion of firm curds in the stomach. 
It also increases the protein 
content. 

Older children benefit from the 
recognized nutritional qualities 
and added appetite appeal of gel- 
cookery dishes made with Knox, 
the real Gelatine, made exclu- 
sively from selected bone stock. 

Unlike the ready-flavored gel- 
atin powders, with their high 
sugar and acid content, Knox is 
all protein. 

For full facts, you are invited to 
write for a copy of “ Gelatine in 
Infant and Child Feeding ,” pub- 
lished by Knox Gelatine, Dept. 
0-11, Johnstown, N. Y. 
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IMtWOMW QUALITY 



ft I LIT Li C klT= THE WATER-MISCIBLE ANTI- 
iUIPtllVlCrelSBACTERIAL FOR DAY CAREi 



rnor mectvHcal Dlvlalxi 

HOMEMAKERS' PRODUCTS CORPORATION 

360 Second Avenut, Now York 10, N.Y. 

3&-<8 Caledonia Rood, Toronto 10, Canada 

Pleow tend mt, wjthovt cotf, f.terafure end wmplet of DIAPARENE Tobiah 
ond Omtmtmt to .Wool. tow. of drop., , 0 ,h (ammonia and or 

°" od,on« tr.otm.nt end deodorant for Ih. .fieett of Incomin.nt.. 
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Middle Ear Disease External Ear Disease 



1. Antibacterial — local infection effectively attacked by 


high concentration of sulfa-urea. 1 ’ 2 


2. Debriding — infection site rapidly cleansed — odors re- 
duced, and "waste material removed. 

3. Analgesic — pain and itching relieved by chlorobutanol. 

4. FunglCldal — inhibits common fungous contaminants. 


5. HygrOSCOpiC — absorbs excess moisture, acts as decon- 
gestant. 

White’s Otomide is a stable solution of 5% Sulfanilamide, 10% 
Carbamide (Urea) and 3% Anhydrous Chlorobutanol in gly- 
cerin of high hygroscopic activity. Supplied in dropper bottles 
of fluid ounce (15 cc.) 


^ OTOMIDE 

Topical Otologic Chemotherapy 

VIIITE LABORATORIES, INC. Pharmaceutical Manufacturers, Newark 7, N. J. 

1. Holder, H. G., and MocKay, E. M.: Mil. Surg. 90:509-518 (May) 1912. 

2. Holder, II. G., and MacKay, E. M.r Surgery 13:677-682 (May) 1913- 
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for RELIEF of 


constipation 

without 

catharsis 


nEO-tiiLTor 

Cowectuto 


THE ARLINGTON 
CHEMICAL COMPANY 


l. acidophilus in refined mineral oil jelly, chocolate 
flavored— restores normal intestinal flora and normal 
colonic function without griping, flatulence, diarrheic 
movements— gently lubricates without leakage. Jars 
containing 6 02. 


YONKERS 1, NEW YORK 


Do you know the shoe that 
gives "protective foot freedom"? 

As a child specialist you will be glad to learn about the “start 
to six” shoe that fits perfectly, and also permits and encour- 
ages the natural "barefoot” growth and development of foot 
bones and muscles. It’s the Self-Starter by Carpenter. 

Self-Starters achieve this unique protective foot freedom 
because they are scientifically designed to be perfectly flexible 
and provide full moccasin toe-room. Write today for de- 
scriptive literature and name of nearest experienced fitter. 



THE CARPENTER SHOE CO., 

161 CLARISSA STREET, ROCHESTER 8, N. Y. 
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Self-Starters ; 




BY CARPENTER 














V 


■ f / 
/ 


I WITHOUT IRRITATION 



“For many years I have not prescribed a saline 
cathartic or anthracene laxative or any other drug 
which depends upon irritation of the bowel for 

its laxative effect.” ( Bockus, H. L.r Gastro-enterology. Phila- 
delphia, W. B. Saunders Co., 1944, Vol. 2, p. 526.) 


OTIS E.GLIDDEN & C O., INC., EVANSTON, ILLINOIS 


HOSPITAL TECHNIQUE /» 

'lWother & iBatij 

AT HOME! 


DEFIES DETECTION 



Now, you may include DITEX 
Diet Chocolate Bars in the diet of 
diabetic children. They look and 
taste like regular chocolate bars, 
yet — they’re made without sugar or 
saccharin. Youngsters will love this 
taste treat which gives happy relief 
from a restricted diet. Plain choco- 
late or chocolate with almonds. 


FORMULA & STERILIZER 0..tfu 


Miniature hospital outfit for home use. Includes all 
accessories for preparing baby's formula at home. 
Sterilizes bottles, nipples, caps, and formula utensils 
at one time. Sterilizes formula. Scientifically de- 
signed to safeguard babies against feeding infec- 
tion and malnutrition. Two models — 8D (non-elec- 
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SIMIKAC 
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that -w • 
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closer 

equivalent* 

* Similac protein has been so modified 

* Similac fat has been so altered 

* Similac minerals have been so adjusted 

that 

* There is no closer approximation to 
mother’s milk. 
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a powdered milk 
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for infant feeding — 
12 grams 
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Independent controlled investigations continue to confirm the 
greater effectiveness and better tolerance of moiybdemzed 
ferrous sulfate (Mol-Iron) in the treatment of iron-deficiency 



1. Dieckmann, W. J., and 
Priddle, H. D.: American J. 
Obstet. & Gynec. 57:541-346 
(March) 1949. 

2. Chesley, It. F,, and An- 
nitto, J. H.: Bull. Margaret 
Hague Maternit*' Hospital 
1:68-75 (Sept.) 1948. 

3. Healy, J. C.: Journal-Lan- 
cet 66:218-221 (July) 1946. 

4. Kelty, H.T.: Pennsylvania 
M. J. 51:999 (June) 1948. 
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Tablets, 

liquid 


—a specially processed, co-precipitated, stable complex of 
molybdenum oxide 3 mg. (1/20 gr.) and ferrous sulfate Ip 5 
mg. (3 gr.). Recommended adult dosage: 2 Tablets, t.i.d. 
Available in bottles of 100 and 1000 tablets and in a highly 
palatable Liquid, in bottles of 12 fluid ounces. 


UI0RAT0RIES, INC, Pharmaceutical Manufacturers, Newark 1, H. J. 






"A mixture of several 
arbohydrates possesses certain 
images over a single sugar, as 
ger amounts of such mixtures 
usually may be fed without 
the danger of producing 
diarrhea .” 1 



Mixed Carbohydrate Liquid 


The mixture of dextrose, maltose and dextnns, as supplied in 
Cartose, provides "spaced absorption”. This gradual assimilation 
means a low rate of fermentation and less likelihood of 
colic or diarrhea 


Rigid Sanitary Mannjactnre — Cartose is manufactured 
specifically for infant feeding under the most exacting conditions 
of cleanliness The manufacturing process itself is sterilizing. 
Cartose contains no added flavoring, cane sugar or preservative. 
Being liquid, it is easy to use — goes into solution instantly in milk 
or water Stable, economical Supplied in bottles of 1 pint 
(60 calories per tablespoonful). 


"It must be emphasized 
that the baby needs 
vitamin D additions as 
soon as possible." 2 
"Older children require 
prophylactic doses of 
: vitamin D until maturity, 
especially during periods 
of rapid growth.” 3 



in Propylene Glycol 
MILK DIFFUSIBLE VITAMIN D 

—a simple, convenient form for administering vitamin D to infants and 
children. Odorless, tasteless, milk dispersible. 

Drisdol — pure crystalline vitamin D 2 — in Propylene Glycol is 
admirably adapted for use in the infant’s formula as well as in milk, 
fruit juice, cooked cereals, etc. The daily dose is small — 2 drops in milk 
for infants, and from 4 to 5 drops in milk for children or adults. 

HOW SUPPLIED— Drisdol in Propylene Glycol — 10,000 units per Gm. — in bottles 
of 5 cc., 10 cc. and 50 cc., with a dropper delivering 250 U. S. P. vitamin D units per drop. 
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SUPPLIED in bottles of 10 cc. and 50 
Clrtose and Vmdol 'nJnnatks leg. U.S.&C 



— giving accurate 

doses of vitamin C 


When you specify Cecon, it’s easy for anyone 
to give an infant the correct dose of 
vitamin C by simply measuring so many 
drops of Cecon into the formula or juice. 

For older children it’s even easier — they 
can be given their vitamin C in candy-like 
Cecon Dulcet* Tablets. • Cecon has 2.5 mg. 
ascorbic acid in each drop from the special 
Cecon dropper — that’s 100 mg. per cc. 

The solution is stable for months without 
refrigeration, does not oxidize or settle out. 
No tablet crushing, no tablet chips left in 
nipple or cup. Supplied in 10-cc. and 50-cc. 
bottles with dropper tops. • The delicious 
new Cecon Dulcet Tablet contains 50 mg. 
ascorbic acid. These sugar tablets come 
in bottles of 100. Youngsters like their 
vitamin C in this form — as do many adults. 
Your pharmacist has both Cecon and 
Cecon Dulcet Tablets. 

Abbott Laboratories, North Chicago, III. 


CECON ABBOTTS ASCORBIC ACID 

IN LIQUID AND IN DULCET* TABLET FORM 


*Mt01CATtD SUQAA TABLETS ABBOTT 





at 

every 

young mother 

should know 
.but 

often doesn't 


we tell her in 

PARENTS' 

MAGAZINE 


for 

"Norwich” 


means 



When 

your 

doctor 

says 


Hi 


‘glycerin 

suppositories 

say 

“Norwich ”■ 
to 


a 


• a U.S.P. product with ingredients protected for purity l,y Norwich 
1 ubora tory -con trol . 1 } ' :1 





COMPART, A 


• a prompt, gentle aid in cases of temporary constipation. 

• made especially for infanta-pliable, precisely tapered, uniform. 

another fine (fJfJWGS'fr, „ 

PR00UCT F0R CHIL0REN , FREE to Profession 




CHILDREN'S ASPIRIN 

Accurate dosage, 1 grains 
(K the usual U.S.P. tablet) 

1 abatable — Colored, 
cam to administer. 

\parents 


•£~%\ 


December, 1949 
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YX 7hen you are asked such questions 
** by mothers, Doctor, can you an- 
swer them with assuiancc t 

For more than 46 years, we have 
made children’s shoes exclusively. 
Flcct-Air Normal Arch Health Shoes 
and our latest development, Fleet-Air 
Correctives, combine scientific con- 
struction and top quality at reasonable 
prices. You can recommend them with 
confidence — Nonna} Arch Health 


Shoes for normal feet; Collectives for 
abnormal or weak feet. 

Flcct-Air children's shoes are sold 
only in selected stores. There may be 
an authorized Flcct-Air dealer in your 
community; write for his name. Or, if 
you prefer, we shall have our Regional 
Representative call by appointment to 
show you these truly remarkable chil- 
dren’s shoes. A letter or postcard will 
bring full information. 



EBY SHOE CORPORATION 


Ephrata 8, Pennsylvania 
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PIONEER 
MEAT EATER 


( 5 years later) 
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Five years ago, little Betsy 
Traynor was a participant 
in Swijl’s Meals for 
Babies first feeding lest. 


Current Clinical 
Meat Feeding 
Studies 

REPORT No.l 


MEAT FOR 
ALLERGY 
FEEDING 

From this research has 
evolved a milk substitute for 
feeding to allergic infants 
and children who cannot 
tolerate milk. The formula, 
which may be easily made 
up by the mother, consists of 
Swift’s Strained Beef supple- 
mented with calcium, phos- 
phorus salts, carbohydrate 
and fat. Studies show that 
the calcium, phosphorus and 
protein are utilized as well 
as these same nutrients when 
derived from milk. 

This study on the nutri- 
tional value of a meat 
formula is part of an exten- 
sive clinical research pro- 
gram now being conducted 
through grants-m-aid made 
by Swift & Company. 


Way back when Betsy started Swift’s Meats, 
meal was a “revolutionary” food fora baby. 
Betsy and her fellow participants were the 
first babies ever to eat Swift’s specially pre- 
pared strained meats. Many of the infants 
in this original group were only six weeks 
old at the time! 

Betsy’s bubbling good spirits and sound, 
sturdy development testify to the benefits of 
regular meat-feeding early in life. And Bet- 
sy’s mother will tell you, “She’s the very 
picture of health!” 

Today any baby can have the same right 
start in life that lucky little Betsy had. Doc- 
tors lecommcnd Swift’s Meats for Babies 
now in the early weeks of life — to provide 
the complete high-quality proteins, natural 



B vitamins and iron every infant needs every 
day for sound growth and development. 

Swift prepares an appetizing variety of: 
beef, Jamb, pork, veal, liver and heart — to 
help infants form sound eating habits. 

Swift’s Meats for Babies are expertly 
trimmed to minimize fat content — carefully 
cooked to preserve a maximum of essential 
meat nutrients. Swift’s Strained Meats for 
Babies— Diced Meats for Juniors — are con- 
venient and economical, cost less than home- 
prepared meats. 


SWIFT 

. . . /bremosf /tame /h /neorfa 




All nutritional state- 
ments made in this 
advertisement are ac- 
cepted b\ the Council 
on Foods and Nutri- 
tion of the American 
Medical Association. 


for 1 So c/eve/ofi a/u/ c/w/ca/// fesf /<?<?% /Pfeafs tirBad/es 


December, 1919 
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HYDASE 

Tiidemirk 

Lyophilized 

Hyaluronidase 

XX 

THE SPREADING 
FACTOR 


When injected into clysis tubing, HYDASE 
speeds absorption of fluids. Added to local 
anesthetics, it promotes prompt diffusion. 

HYDASE liquefies the hyaluronic acid gel, 
present in connective tissues, which normally 
act as a barrier to diffusion. Safe . . . nonaller- 
genic . . . avoids painful tissue distension. Most 
useful whenever intravenous fluids cannot be 
given . . . especially in children. 

Supplied: Vials of 150 TR (turbidity-reducing) 
units of highly purified hyaluronidase. 



WYETH Incorporated • Philadelphia 3, Pa. 
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Iipfempf/ng, rather than forcing, rebellious or flagging 
appetites, delicious rennet desserts (easily made from 
"Junket" Brand Rennet Powder or Tablets) prove most helpful. 
Retaining all of milk’s nutritive values, yet possessing varied flavor 
and color appeal— these simple, attractive, eggless custards are 
almost invariably consumed without bribe or persuasion. 

Besides pleasantly disguising uncooked milk, rennet-custards 
produce soft, '.finely flocculent, easily digested curds 
in the stomach\More and more physicians r-— 5 

are thus finding\ennet desserts a valuable means J 

of counteracting the “finicky behavior” j 

often attached to milk. / 

"J tll’KST" BEi^D FOODS 
:r.r. nicr \ 

Chr. Hansen’s Laboratory, Inc. 

LITTLE FALLS, N. Y/\ 


Make delicious rennet desserts with either * 

’MvinVet” Rennet Powder — sweetened, in tix flavors 
(vanilla , chocolate, lemon, orange, raspberry, maple) 
"JunVet" Rennet Toblets —unsweetened, unfavored 
(particularly for very young infants and diabetics) 
'•JUNKn ’ is the trade-mark of Chr. Hansen'g Labora- 
tory . Inc lor its ten net and other food products 


Just a reminder, poctorl 
Mothers will appreciate your 
inclusion of rennet desserts on 
your diet recommendations 



They impart delicious variety, 
taste-tempting attractiveness 
and ease of preparation to 
milk desserts 




SSii'i.F# 
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TABLETS available in bottles of 700 anc/ 1000. 


*adiusted to a higher potency 
than that present in Upiahn 
Fer rated Liver Concentrate 


Upjohn 


FINE PHARMACEUTICALS. SINCE 1886 
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a distinctive, 
new, non-narcotic 
antitussive-expectorant 

At last, something really new in cough syrups 
. . . something completely rational . , . clinically 
sound . . . Robitussin 'Robins'. Robitussin employs 
glyceryl guaiacolate and desoxyephedrine 
hydrochloride, in a palatable 
aromatic syrup vehicle. 

Glyceryl guaiacolate has proven an effective 
aid to expectoration, and a cough ameliorator 
with prolonged action, through its increase in 
and thinning of respiratory tract fluid ; 1,2,3 yet it 
has no ill effect upon digestion . 1 

Desoxyephedrine's sympathomimetic action is 
also well recognized by relaxing spasm of 
the bronchial musculature and helping maintain 
normal respiratory smooth muscle tone, 
it greatly minimizes the provocation of cough 
from spasm . 5 At the same time it affords relief 
from psychic depression or a feeling of fatigue. 

The syrupy vehicle, with its aromatic volatile 
oils, has a local demulcent effect. Furthermore, it 
assures patient cooperation by providing a base 
which makes Robitussin one of the most 
palatable of all antitussive-expectorants. 

You will find Robitussin 'Robins' an exceptionally 
efficient, safe, therapeutic tool in the manage- 
ment of cough— for both adults and children. 





anra "v* 


• • 


• • - • 
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FORMULA Each 5 cc (1 teaspoonful) 
of Robitussin contains; 
Glyceryl Guaiacolate ... 100 mg. 
Desoxyephedrine Hydrochloride ... 1 mg. 

In a palatable aromatic syrup 

DOSAGE Children one-half to one teaspoonful, 
according to age, three or more times daily. 
Adults one or two teaspoonfuls, os necessary 
every two to three hours. 

SUPPLIED. Pint and gallon bottles. 

Amo/ J ER 42 m JoSfTe* W Med 

, 1 • 42 22t >. two 5 Perry, W. F onrf Boyd E M • 

J Pftarm Exper Ther , 73 65, 1,4!. 3 Slevens, M E etof 
el „f l l d T/?' d . A ” OC , J ' JS U4 ’ »W3 4 Foils, E. E 
nd F re" M ' d - 28 «». W3 5 Graham, B t- 
Ind Eng Chem , Ind Ed , 37 !4S>, 1945 6. Schulz F 
ond Dcckner, S . Klin Wochrchr , 21 674, 1942.’ 

ROBITUSSIN-For Rati onat Cough Management 

A. H. ROBINS COMPANY, (NC. 

RICHMOND 2 0, VIRGINIA 

Eth.col Pharmaceuticals of Merit since 1878 


Q ra>sot elhur ** so pa lot* sue 

Afyp RESTORES NEMP0LO9IN £P RAPIDLY 
THAT IT (S THE STANDARD UQ OlD |f$DN 

FOft cnaoftEH and 




for adults who prefer 

liquid MEDICATION. FEoSOL ELI* 1R 

supplies adequate dosage of 

r - 

FERROUS. SOUrATE - 


Fe SO * 


GRAIN POft GRAIN THE MOST EFfECT/VE 
form 6F iron. ^/2 TEASFbONFULS 




OF FEOSOL ELIXIR PROVIDE THE 
SAME AMOUNT OF FERROUS SULFATE 


( 5 GRAINS) 44 ONE FEOSOL TA6l_ET. 



FEOSOL ELIXIR »S A PRODUCT Of 

SWTH.RUNE € FRENCH LABORATORI ES 
PHILADELPHIA /, PA* 
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Kanana Banana Flakes 


Reg. U. S. Pat. Oft. 

not a powder 


the answer to many 
stubborn dietary problems 


• Control of Diarrhea 

A valuable aid in the management of specific or non- 
specific diarrhea, celiac disease and cystic disease of the 
pancreas. 


• High Calory Diets 

A well tolerated, tasty food concentrate with high, 
natural vitamin content. 


• Diets of Low Allergenic Content 

A food of naturally low allergenicity which is rendered 
still more hypo-allergenic by dehydration. 


Delicious on cereals, fruits and in milk shakes. The 5}4 oz. 
can contains 20 six inch size bananas costing less than raw fruit. 
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Begin in the hospital — continue at home. The natural 
vitamins A and D daily for about a penny — in drop-dosage 
for infants, or pleasantly-flavored tablets for older 
children. Vitamin D wholly derived from cod liver oil, 
vitamin A adjusted and standardized with fish liver oils. 
White Laboratories. Inc. 


'fr/lcisij Cod Liver Oil Concentrate liquid • tablets 
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What do you demand in a toxoid. Doctor? 


small dosage volume 1 ? 
purity ? 

concentrated potency? 
high antigenicity? 

Of course, doctor, you want the best possible 
combination of these advantages. 

Research and manufacturing know-how of 
CUTTER, first producer of combined toxoids, 
have developed in their nciti purified toxoids 
products which meet all of your demands. 


As an example, consider the superiority of the new, 
purified DlP-PERT-TET* — for simultaneous immunization 
against diphtheria, pertussis, and tetanus: 

1. Immoniiotion routine is simplified with three injections of 
0.5 cc each at monthly intervals. 

7. Purified toxoids assure virtual freedom from reactions due 
to bacterial protein components. 

3, Alhydrox**— CUTTER'S exclusive adsorbing agent- 
results in a more solid immunity , fewer past-injection reactions, 
and less pain on injection. 

When single immunizations are indicated or booster 
shots are required, there is a PURIFIED TOXOID- 
CUTTER— available in both single and multiple dose 
packages. Your pharmacist has them in stock. 


'DIP-PERT-TET — Cutter's diphtheria and tetanus toxoids and pertussis 
vaccine combined for simultaneous immunisation against diphtheria, 
pertussis, and tetanus 

**Aihydrox — Trade name for aluminum alhydrox adsorotion 
oxclusuo With CUTTER. 


CUTTER 


December, 1919 


COTTER LABORATORIES • BERKELEY, CALIFORNIA 
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'or the 


If '"' 1 well child, for 

"\j 


the sick child, 


and for the child 

'-/s 5 ? 

: < j who is neither 
sick nor well 


ABDEC DROPS 

contain adequate amounts of eight important vitamins in a clear, 
stable, non-oily and non-alcoholic solution that facilitates rapid 
absorption and thorough utilization. 


Comprehensive multivitamin ther- 
apy is thus available 

for the i veil child, as a routine meas- 
ure to prevent vitamin deficiences of 
even minor degree, resulting from 
common transitory aberrations of 
eating habits; 

for the sick child, particularly dur- 
ing prematurity and anorexic or feb- 
rile states, to compensate for dimin- 
ished intake, decreasedabsorption or 
heightened utilization of vitamins; 

for the child who is neither sick 
nor well, where subclinical multiple 
vitamin deficiences may be respon- 


sible for ill-defined symptomatolo- 
gy and general below-par condition. 

ABDEC drops are supplied in 15 cc. 
and 50 cc. bottles with a calibrated 
dropper for accurate dosage. Each 0.6 
cc. ( 10 minims) contains vitamin A, 5000 
units; vitamin D, 1000 units; vitamin Bi, 
1 mg.; vitamin B : , 0.4 mg.; vitamin B«, 
1 mg.; pantothenic acid (as sodium salt), 
2, mg.; nicotinamide 5 mg.; vitamin C, 
50 mg. 

ABDEC DROPS may be placed directly 
on the tongue or may be added to food 
or formula. Average daily dose ( preferably 
given at a single feeding) is 0.3 cc. (5 
minims) for infants under one year, and 
0.6 cc. (10 minims) for older children. 



i s| & com pa ; 
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incidence of mastitis and other breast complications is reduced with 
the Piastishield Technic of Aseptic Breast Care. 

• Mastitis is frequently the result of excessive handling of breasts and 
nipples, as well as insufficient cleanliness in postpartum breast care. 

• Most cases of mastitis can be traced to nipple fissures or sore nipples 
which DeLee estimates affect more than half of all lactating women. 

• Many breast complications can be avoided when the use of plastishields, 
begun in the hospital immediately after parturition, is continued at home. 

• plastishields are clean, simple to use and comfortably worn. 

• They are easily sterilised and prevent soreness, cracking and 
Assuring of nipples. 

• You are invited to write for further information on the plastishield 
Technic of Aseptic Breast Care. 

Plastishield technic 
of aseptic 

breast care 



Bibliography on use of breast shields 

I. Abramson. M : Breast Feeding the Newborn, 
Gen Practice Clinics, (Oct ) 1947. p. 318. 

2 McKenzie. C. II : The Use of Plastic Nipple 
Shields for the Lactating Breast. Journal-Lancet, 
6$:199 (May) 1948 

3. Hoffcrt. F.: Simplified Breast Care, The Amer. 

J. Nu rs . -45:372-373 (June) 1948 

4. Thomas, E. C : The Prevention of Mastitis; 
the nursing problem. Edinburgh. M. J. 
5-4:456-441. 1947. 

5 DeLee. J. B.: Principles and Practice of 
Obstetrics. W. B. Saunders Co , Phila , 1938. 


Plastishield, inc. 


MINNEAPOLIS, MINNESOTA 
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0tfiettnuific Pfewyi- &ru/ 
therapeutic salicylate blood levels now can be main- 
tained without unpleasant side-effects or toxic symptoms. 

WITHOUT TOXIC DISTRESS: DECOSal, a 

new salicylamide compound, permits the use of large 
doses of salicylates for prolonged and intensive treat- 
ment without toxic reaction. 

DECOSal (Donley- Evans) obviates untoward hematic 
effects or depression of vitamin C levels; avoids gas- 
tric distress; provides dramatic symptomatic relief. 

For the First time, DECOSal provides salicylate in un- 
coated tablets and in a clear, palatable elixir . . . 
easily administered in fractional doses. 

Composition: Each tablet, or lOcc. of Elixir, contains 
Salicylamide (4 gr.) ; Succinic Acid (4 gr.) ; Ascorbic 
Acid (C) (40 mg.). 


DECOSal Elixir in 1 6-oz. bottles. 
DECO Sal Tablets (crush-up, uncoated) 

in bottles of 100, 500. 


Literature and samples on request. 



DONLEY-EVANS & COMPANY^ 


ST. LOUIS 15, MISSOURI 
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"Help! Junior's got that 'Cream of Wheat' feeling again!" 


The "Cream of Wheat” story 


Quick facts about America’s favorite 
hot wheat cereal in general diets and 
special diets for infants, expectant 
mothers, the aged; and bland diets. 

MINERALS. An average servin ' of Enriched 
5 Minute “Cream of Wheat’ (20 grams) 
supplies the full daily minimum requirement 
of Iron for children under six years of age. 
It also furnishes 100 mgs. of Calcium and 
110 mgs. of Phosphorus. 

VITAMINS. An average serving of Enriched 
5 Minute “Cream of Wheat” (20 grams) 
provides whole wheat levels of Vitamin Bi 
and also contains Niacin. 



PROTEINS. “Cream of Wheat” supplies the 
good proteins of wheat which, in combina- 
tion with the excellent proteins of milk, make 
an important contribution of these essential 
food elements to the diet. 

DIGESTIBILITY. Enriched 5 Minute “Cream 
of Wheat” cooks to complete digestibility — 
even for infants — in only 5 minutes of boiling 
(no raw starch, no irritating bran particles). 

APPETITE APPEAL. Both Enriched 5 Min- 
ute and Regular “Cream of Wheat” have 
the same satisfying, smooth and delicious 
wheat flavor that appeals to appetites young 
and old. Especially 
tempting to patients 
with dietary problems. 

■CREAM or WHEAT' AND CHTT AttZ PEG STFWTD 
TRAenURXS AND «C U S PAT Off 
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THE INDICATION 

DICTATES THE CHOICE OF MEDICATION 

ft Mu 



IN ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 

AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILLIN, ETC. 

CONTAGIOUS DISEASE EAR INVOLVEMENTS 


USE 



. . . because Its patent decongestant, de- 
hydrating and analgesic action provides 
quick, efficient relief of pain and inflam- 
mation in any intact drum Involvement. 

FORMULA; 

Glycerol (DOHO) 17.9C GRAMS 

(Highest obtainable spec, grav.) 

Antipyrine 0.81 GRAMS 

, Benzocaine 0.21 GRAMS 


IN CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 

O-TOS-MO-SAM 


... a potent chemical combination (no) a 
mere mixture), combining Sulfathiazole 
and Urea in AURALGAN Glycerol (DOHO) 
Base— because it exerts a powerful solvent 
action on protein matter, liquefies and 
dissolves exuberant granulation tissue, 
cleanses and deodorizes, and tends to ex- 
hilarate normal tissue healing in the effec- 
tive control of chronic suppurative otitis 
media. 

formula-. 

Urea .. 2.0 GRAMS 

Sulfathiazole 1.6 GRAMS 

Glycerol (DOHO) Base 16.4 GRAMS 


Literature and samples sent to physicians on request. 

DOHO CHEMICAL COR P.- Makers of AURALGAN and 0-T0S-M0-SAN HEW YORK 13 
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In PEDIATRICS for the treatment of Diaper ; 

Rash, Exanthema, Chafed and Irritated Skin j 

caused bv Urine, Excrements or Friction, Prickly 
Heat and in the nursery for General Infant Care. 

Fatty acids and vitamins are in proper ratio, , 

thereby producing optimum results. Non irri- 
tant, acts as an antiphlogistic, allays pain, stim- > 

ulates granulation, favors epithelization. Under 
Desitin dressing, necrotic tissue is quickly cast 
off. Dressing does not adhere to the wound. 

In tubes 1 oz., 2 oz., 4 oz, and 1 lb. jars. 

Desitin Medicinal Dusting Powder is super 

fatted with crude cod liver oil in a non irri- Professional 

tating powder base. Indications: In infant care Samples 

in the treatment of IRRITATED SKIN, SUPER- on Request 

FICIAI. WOUNDS, DECUBITUS, INTER- 
TRIGO, PRURITUS and URTICARIA. In 2 
oz. Shaker-Top Cans. 



For the Medical Profession j 

DESITIN 

CHEMICAL COMPANY ! 

i 

70 ship sittir • noviotMCt • tnoot isttno i 
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iron 

therapy 

without 

distress 




Youngsters on ordinary iron therapy often feel as if they had swallowed 
a buzz saw. The nausea, vomiting, gastro-intestinal distress, diarrhea, 
constipation so often associated with the use of these preparations are 
eliminated when you prescribe Fergon, stabilized ferrous gluconate. It 
is usually so well tolerated 1,21 3 by even your least iron-tolerant little 
patient that it may be prescribed before meals for maximum absorption. 
Because Fergon is better tolerated, better absorbed, better utilized, it 
meets the special needs of infants and growing children. Positive iron 
balance is quickly, pleasantly restored and maintained. Expressly for 
children — a palatable 5% elixir and 2 Y< grain tablets. 

(1) Trrtcr, E. J. : J. A. il. A., 127.973, Apr. 14, 1945. (2) RcrnikofT. P., and Goebel. W. F. : Jour. Clin. Inver ■ 
ligation, 10:517, July, 1937. (3) Tompsett, S.L. : Biochom. Jour., 31:959, June, 1940. 


Fergon 


ferrou. GLUCONATE 


'teatm-i „ 


inc. 

ew York 13, N. Y. Windjor. Ont. 


408m(mCa) 


Fergon, trademark reg. V. S. & Canada 



A GREAT PAIR 



of SOAPLESS 

DETERGENTS 




CAKE * LIQUID 

When soap is taboo in DIAPER 
RASH and INFANTILE ECZEMAS 

LOWiLA CAKE for skin cleansing 

The only detergent cake which is entirely 
soapless yet cleanses as well as soap. No 
alkali whatsoever, pH approximates nor- 
mal skin, never irritates. Less slippery 
than ordinary soap so mother can hold 
baby more firmly while bathing. Good 
lather. 

LOWiLA LIQUID for clothes 
and household 

Washes diapers, bedclothes, infant wear 
beautifully; soapless and nonirritant in 
proper dilution. Does not leave the 
alkaline, irritating residue left by soaps. 


T 


For SAMPLES and literature SEND COUPON 

WESTWOOD PHARMACEUTICALS ^ 

Division of Foster-Milbum Company 
468 Dewitt St., Buffalo 13, N. Y., Dept J.P. 

Convince me with TRIAL SUPPLY and literature 
LOWILA cake and liquid 
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Beginner’s luck indeed — being born in on age that produces such wonderful 
shoes as BABY JUMPING-JACKS. BABY JUMPING-JACKS are made 


of the finest, soft and flexible leathers to cuddle and protect young, 


tender feet. In true JUMPING-JACK tradition these new "first 


shoes” are quality made and painstakingly finished. 





December, 1949 
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Medical Authorities t Know This Fact: 

NO DOCTOR CAN RECOMMEND ANY BETTER 
EVAPORATED MILK FOR INFANT FEEDING 


1. WHITE HOUSE MILK 
comes exclusively from tested 
dairy herds. 

2. Processing of the milk is 
rigidly controlled under the 
most modern and sanitary 
conditions at the spotless 
White House Milk plants. 

3. Many thorough quality and 


( —— 


4. 


laboratory tests are made: be- 
fore acceptance o[ the ram 
milk, at each stage of produc- 
tion, and after sterilization. 

Repeated analysis of uniform- 
ity, sterility and vitamin D 
adequacy insure that White 
House Milk conforms to the 
very highest quality standards. 



WHITE HOUSE MILK 

400 U.S.P. Units of Pure Crystalline Vitamin Dj Per Pint 
Satisfaction Guaranteed by A&P or Your Money Back. 02 ? 

JThis statement is accepted by ihe American Medical Association's Council on Foods and Nutrition. 




♦Not Connected With Any 
Company Uslne a 
Similar Name or Brand 
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SOLUTION 30% 

'tJ* (SODIUM SULAMYD*) 


It is “an ideal antiseptic in cases of acute and chronic infection of the con- 
junctiva.” 1 Among 3000 eyes treated “there were no reactions which could 
he considered either as a sensitivity or as an allergic reaction.” 1 

In blepharitis, Sodium Sulfacetimide Ophthalmic Ointment 1091 is 
indicated since only “an ointment could be expected to maintain an effect- 
ive concentration of the drug.” 2 

Sodium Sulfacetimide is also available as a 107c- Nasal Solution for 
the relief of nasal congestion in the common cold and for aid in prevention 
of its secondary complications. 


1. Mayer, L. L... Arch. Ophth. J9.2 32, 1918. 

S. Thygion, ?., in duetmion on Mayer, L, L.: Arch. 0]>hth, J?:2J2, 19 18, 
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CORPORATION • BLOOMFIELD, NEW JERSE 



/ 



More Than Symptomatic Relief 

IN ACUTE AflD CHRONIC SINUSITIS 



When dispensed by the phar- 
macist each cc. of Bacitracin- 
Nasal-C.S.C. provides: baci- 
tracin 250 units, desoxyephcd- 
rine hydrochloride 2.5 mg. 
(0.25%),sodiumbcnzoatc 1 %■ 
The solution is stable at re- 
frigerator temperature for 7 
days. 


Bacitracin-Nasal-C.S.C. is a valuable means of reducing the 
period of disability when acute sinusitis complicates coryza. 
Bacitracin, through its specific antibiotic properties, de- 
stroys many of the pathogens which flourish in the nose and 
accessory nasal sinuses. Desoxyephedrine, through its vaso- 
constrictor influence, improves ventilation and sinus drain- 
age, thus enhancing the action of bacitracin. Bacitracin- 
Nasal-C.S.C. may be administered by means of a nebulizing 
spray or by the Parkinson lateral head-low position. Avail- 
able in ]A ounce bottles on prescription at all pharmacies. 

1. Nonallergenic, even on repeated administration. 

2. An aqueous solution which does not inhibit ciliary 
activity. 

3. Nonirritant, isotonic. 

4. May be administered to both adults and infants. 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
Page 30 The Journal of Pediatrics 



Enticetticrit.. 

to 



» 

(JSTAINED PENICILLIN LEVELS 


when you prescribe penicillin 



{FLAVORED TABLETS BUFFERED PENICILLIN SCHENLEY] 

iL., / a . 






SUPPLIED Glass lubes contain- 
•n« 12 tablets, 50,000 units 
each, stable et roum tempera 
lute, no relnceration requited 


Each tasty CONFET supplies 50,000 units of 
crystalline penicillin G potassium buffered with 
calcium carbonate. These flavored, gaily col- 
ored tablets look and taste like candy... make 
maintenance therapy as welcome as a reward. 

SCHENLEY LABORATORIES, INC. 

Executive Offices: 350 Fifth Avenue, New York 1, N. Y. 





Multi-Vi Drops Supply 

/ 

t 

f 

! 

what the average infant requires 

/ 

/ 

/ . . . adequate amounts 

/ 

/ of all essential 

t 

\ vitamins 

Multi-Vi 

Drops 

Water Miscible . . . 

vitamin D chemically identical 
to that of cod liver oil . . . 
Non-Alcoholic . . . 
Inexpensive . . . 

Very palatable . . . 

j 

0 Formula: Each 0.6 cc. contains: 

^ Vitamin A 5000 U.S.P. units 

j Vitamin Ds 1000 U.S.P. units 

0 & ( Thiamine Hydrochloride .... 1 .0 milligram 

' \ Riboflavin 0.4 milligram 

, • Pyridoxine Hydrochloride. . . 1.0 milligram 

- \ Sodium Pantothenate 2.0 milligrams 

\ Nicotinamide 10.0 milligrams 

L<1 -‘ \ Ascorbic Acid 50.0 milligrams 

) Bottles of 10 cc. and 30 cc. 

(with calibrated droppers). 

j\ 

1 White Laboratories, Irtc., Pharmaceutical Manufacturers, Newark 7, N. J. 

L \ ZL._Js 
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A series of tests of baby skin cares has recently been 
made in prominent hospitals under the supervision of 
staff pediatricians. The results are of great interest to 
the profession. 

Jergens Lotion and three treatments commonly used in 
hospitals were tested on the skins of hundreds of new- 
born infants. The four treatments tested were: 

1. Mineral Oil 

2. Soap and Water 

3. Cornstarch and Soap and Water 

4. Jergens Lotion 

The skins were observed for a period of two weeks for 
incidence of rashes: macules, papules and pustules. 

The results indicated that Jergens Lotion gave 5 times 
better protection against these skin irritations than the 
three control treatments listed. 

Another fact: Jergens Lotion is sterile, does not support 
bacterial growth. Active ingredients: Glycerine, Sweet 
Almond Oil, Spermaceti, Benzaldehyde, Gum Benzoin 
and Alcohol. 

You can recommend Jergens Lotion to your patients 
with complete confidence as a superior daily skin care 
for newborn infants. 


If you have not already received your copy of these Hospital tests, write 

to the address below and the report will be mailed to you promptly. 
The Andrew Jergens Company, Box 6, Dept. 89A, Cincinnati 14, Ohio. 


December, 1049 
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other ^hristmas present 
can you name that... 



. . . you wouldn’t want to exchange . . . comes in so handy on rainy days 



. . . never wears out ... Keeps increasing in value 


AND 


. . . is so quick and easy to buy 
. . . pleases everyone on your list 
. . . gives itself all over again 
(with interest) ten years later? 




Automatic Saving is Sure Saving 



Contributed by this mogai!ne co . optral!on w!lh lhe Magaz!ne PMUhcrJ 


as a public service. 
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SAS-PAR® 

tablets 


( 



Gives the cough 
relief your patient 
wants... ^ 


Leaves the cough 
reflex he needs 




In the average case, it’s usually possible to control 
the patient s cough — but often it’s a real problem to 
do it without impairing the cough reflex he needs to 
keep bronchioles and throat passages clear. That’s 
*' where } ou'ii find pleasant-tasting Mercodol unique! 

For Mercodol contains the cough-controlling narcotic 1 that gives better anti- 
tussive action than codeine or heroin, yet keeps beneficial cough reflex ... a 
superior bronchodilator- to relax plugged bronchioles ... an effective expecto- 
rant 3 to liquefy secretions. And you’ll find Mercodol notabh free from nausea, 
constipation, retention of sputum, and cardio\ ascular and nervous stimulation! 


MERCODOL 




AN EXEMPT NARCOTIC 

The aniitussive syrup that controls cough — keeps the cough reflex 
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Feeding babies 
is an important job 


So, when choosing a food for your baby re- 
member the importance of FLAVOR. Doctors 
say a baby benefits most from foods he likes 
and enjoys— and Beech-Nut makes foods that 
have that appealing flavor. 

Babies love them — thrive on them 


Beech-Nut 


A complete line ... 

to meet the normal 
dietary needs of 




or life? 



During baby’s first critical 30 days, a lifetime may be gained or lost — 
good reason to minimize his burdens and leave him free from the gas- 
trointestinal problems of excessive fermentation, upset digestion and diar- 
rhea, and — good reason for 'Dexin' which has proved an excellent "first 
carbohydrate." Because of the high dextrin content it is not fermentable 
by the organisms usually present in the intestinal tract, and undergoes 
enzymic hydrolysis sufficiently slowly to permit absorption of dextrose 
about as fast as it is formed. No large quantities of fermentable carbo- 
hydrate are likely to be present in the intestine at any one time. 

Readily soluble in hot or cold milk, 'Dexin' brand High Dextrin Carbo- 
hydrate permits the formation of soft, flocculent, easily digested curds. 
'Dexin' does make a difference. 


HIES DEXTRIN CARBOHYDRATE 



BRAND 


Composition— Dcxtrms 75 1 • Maltose 24"; • Mineral Ash 0,25 « Moisture 
O.'ia’i • Available carbohydrate • 116 calories per ounce • 6 level packed 
tablespoonfuls equal 1 ounce • Containers of twelve ounces and three pounds • 
Accepted by the Council on Foods and Nutrition, American Medical Association. 

‘Delin' Heff. Trademark 


Literature cr. request 

BURROUGHS WELLCOME S. CO. CU.S.A.) INC., 9 & 1 1 Hast 41st St., New York 17, N.Y. 
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New Sulfa Combination . . . 


TE RFONVL 

i 

for safe sulfonamide therapy ? 


HIGH BLOOD LEVELS 
All three components are 
absorbed and excreted independently. 
High blood levels can be maintained 
without kidney concretion and 
with minimal sensitivity reactions. 



WIDE ANTIBACTERIAL RANGE •/» I 

All three components ^ „• = A : " . 'r\. i 

have a wide antibacterial range 
and are highly effective 
in the treatment of pneumonia and 
other common infections. 



<0.5 Gm. tablets 
Bottles of 100 and 1000 

■Suspension, 0.5 Gm. per 5 cc. 
(pleasant raspberry flavor) 
Pint bottles 


**TC*fOMYL" IS A TAADCMAnX Of t. *. SQUIBB A SONS 


SQUIBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


December, 1919 
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S treptomycin Calcium Chloride Complex Merck, ever since its in- 
troduction, has been a preferred form of this valuable antibiotic, 
characterized by uniform potency and minimum pain on injection. The 
Merck crystallization procedure assures chemical purity. 

Dihydrostreptomycin Sulfate Merck, produced by the catalytic hydro- 
genation of crystalline streptomycin calcium chloride complex, is a distinct 
chemical and pharmacologic entity of uniformly high purity and stability. 
These two antibiotics are valuable . companion products that will 


care for every contingency in which 
ognized as of value. 


Established 

Therapeutic 

Efficacy 


Streptomycin 
Calcium Chloride 
Complex Merck 



streptomycin therapy is rec- 


Assured 

Purity 


COUNCIL ;■*=§ ACCEPTED 



Dihydrostreptomycin 
Sulfate 
Merck 


L 


MERCK & CO., Inc. 
December, 1JU9 


COUNCIL ACCEPTANCE PENDING 
RAHWAY, N. J. 
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(1 ^ ooks make excellent gifts— and nothing is more appropriate for 
your friends or associates in medicine than one to help him in 
his work. 

Choose your Christmas book-gifts from the outstanding Mosby 
titles listed below. AYe will enclose a Christmas Greeting card with 
your name and ship direct from here. Just tell us “who” and 
“where” — in time to get it off before the Christmas rush. 


1949 IQeL 


* ATI,AS OF AMPUTATIONS 

By DONALD B. L. SLOCUM, 31. D.. 
M.S.. 384 pages. 564 illustrations. Size: 
x 11 -in. .< 20 . 00 . 

* OPBKATIVK ORTHOPEDICS 
(Campbell’s) 

Edited by .J. S. SPEED. M.D.. and 
HUGH SMITH. M.D.. et al. SECOND 
EDITION IN TWO VOLUMES. 1600 
pages, 1111 illustrations, 2 in color. 
.<, 10 . 00 . 

* ATLAS or It OENTGENO GRAPHIC 
POSITIONS 

By V1NITA MERRILL. IN TWO 
VOLUMES. 70S pages, over 1500 illus- 
trations. Size: 9 x 12-in. .<30.00. 

* Handbook of DIGESTIVE DISEASES 

By the late JOHN L. KANTOR, M.D.. 
F.A.C.P.. and ANTHONY M. KASICH. 
M.D.. F.A.C.P. SECOND EDITION. 
658 pages, 1 19 illustrations, 2 in color. 
*11.00. 

* Handbook of DISEASES OF THE SKIN 

By RICHARD L. SUTTON. M.D., and 
RICHARD L. SUTTON, Jr., M.D., 749 
pages, 1057 illustrations. .<12.50. 

* DOCTOR AND PATIENT AND THE 
LAW 

Hv LOUIS J. REGAN. M.D., LL B. 
SECOND EDITION. 590 pages. .<10.00. 


eaded 


* THE PRACTICE OF REFRACTION 

By SIR W. STEWART DUKE-ELDER. 
K.C.V.O.. D.Sc.. Ph.D.. M.D., Eng-.). 

316 pages, 216 illustrations. $G.2o. 

* ATLAS OF OBSTETRIC TECHNIC 

By PAUL TITUS. M.D. SECOND EDI- 
TION. 197 pages, illustrated. S'. .70. 

* Essentials of OBSTETRICAL AND 
GYNECOLOGICAL PATHOLOGY 

By ROBERT L. FAULKNER. M.D., 
F.A.C.S.. and MARION DOUGLASS. 
M.D. SECOND EDITION. 400 pages, 
300 illustrations, 3 in color. S8.73. 

* THE DIAGNOSIS AND TREATMENT 
OF BRAIN TUMORS AND THE CARE 
OF THE NEUHO-SUKGICAL PATIENT 

Bv ERNEST SACHS. A.B.. M.D. SEC- 
OND EDITION. 626 pages, 34 5 illus- 
trations, 10 in color. SIS. 00. 

* OCULAR SIGNS IN SLIT-LAMP 
MICROSCOPY 

By JAMES HAMILTON DOGCART, 
M.A.. M.D.. F.R.C.S. (Eng.). 112 pages, 

03 illustrations, S3 in color. SG.'S. 

* Handbook of MATERIA MEDICA. TOXI- 
COLOGY AND PHARMACOLOGY 

By FORREST RAMON DAVISON. 
B.A.. M.Sc., rli.D., M.B. FOURTH 
EDITION. 730 pages, 35 illustrations, 

4 in color. S8.30. 


Jo L e ready for Cdlriihnai f 

FROM THE HILLS 

An Autobiography of a Pediatrician 
Bv John Zahorskv, M.D. 

This is the story of Dr. Zahorskv ’s life — memoirs of a useful, 
happy doctor— -told in the same simple stvle which has characterized 
lus medical writings. 38S pages. Price $4.00. 


3207 Washington Bird. 
St. Louis 3, Missouri 


The C. V. MOSBY Company 

Medical and Scientific Publications 


720 Post Street 

San Francisco 9, California 
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new 

common cold therapy 
. . . without drowsiness 



Early treatment with Thephorin-AC tablets 
will frequently abort or relieve the 
common cold with little likelihood of 
drowsiness. Thephorin-AC is therefore 
of particular value to motorists, machine 
operators and ambulatory patients ■who 
must remain alert. It combines the 
antihistaminic effect of Thephorin with the 
action of acetophenetidin, acetylsalicylic 
acid and caffeine. In over 2,000 attacks 
of the common cold, Brewster* found that 
Thephorin "is effective . . . and will 
abort a high percentage of the attacks.” 

1 1 0 KFM ANN-LA ROCHE INC » NUTLEY 10 • N. J. 


Roche' 


Thephorin-AC 

tablets 


•J. M. Brewster, In Press. 

(7 hephorin — brand of phenindamine) 




A SIGNAL 
IMPROVEMENT 


Salcedrox permits administration of adequate amounts of salicylate 
without complicating gastric intolerance and with reduced systemic 
toxicity. It also combats and corrects the frequently associated de- 
pressed ascorbic acid blood levels. Thus it markedly enhances the 
therapeutic efficacy of salicylate medication in rheumatic fever, 
allied rheumatic states, and whenever salicylates are indicated. 

Salcedrox combines in a single tablet: 

Sodium salicylate 5 gr. Calcium ascorbate 1 gr. 

Aluminum hydroxide gel, (equivalent to SO mg ascorbic acid) 

dried 2 gr. Calcium carbonate 1 gr. 

Available on prescription through your pharmacy. 

THE S. E. MA5SENGILL COMPANY 
Bristol, Tenn.-Va. 

NEW YORK • SAN FRANCISCO • KANSAS CITY 


SALICYLATE 
PLUS ANTACID 
PLUS VITAMIN C 


rsmrco. 


Salcedrox 

TABLETS 
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IF nr the Technician 


ATLAS OF 



ROENTGENOGRAPHIC 

POSITIONS 

By VINITA MERRILL, While Educational 
Director, Picker X-Ray Corporation 

IX TWO VOLUMES 

707 Papes 0\er 1500 Illustrations Size: 9 x 12" 
PKICE, $30.00 


EVERY KNOWN POSITION IS DESCRIBED AND ILLUSTRATED. INCLUDES 
PREPARATORY PROCEDURES FOR PROTECTION OP PATIENT AND TECHNICIAN- 
ENCASED IN ATTRACTIVE SLIP-COVER 


Electrical technic in the production of a fine radiograph has been 
developed to line points. But what could be more important to diag- 
nosis and successful prognosis than sure body-part positioning in 
X-Ray f 

For many years the need for a single source booh on this vastly im 
portant subject has existed. Here, for the first time in American 
literature, is a beautiful set of boohs containing a complete assemblage 
of every known roentgenograpliic position — research on which includes 
the world ’s literature. 

Many of the drawings appearing in them were prepared from actual 
anatomical specimens, from radiographs, or from related photographs. 
Where several similar positions for obtaining an identical projection 
havo been recommended, the least complicated one has been selected for 
illustration. In many instances, however, several methods for ob- 
taining similar projections are included. 


For the Clinician 

A DESCRIPTIVE ATLAS 
OF RADIOGRAPHS 

An Aid to Modern Clinical Methods 
By A. P. BERTWISTLE, M.B., Ch.B., F.R.C.S. Ed. (With Collaborators) 
SEVENTH EDITION— REVISED AND ENLARGED 
C32 race*. 980 Illustrations. PRICE, §10.00. 



The first edition of this remarkable atlas was first brought out in 192C. That it is now 
published in its Seventh Edition is proof if its value in actual clinical work It is evi- 
dence of the evergrowing use of radiology in diagnostic clinical medicine 
The practical use of this Atlas does not require any special technical knowledge once the 
basic principle of Radio-diagnosis is grasped— namely. X-rays penetrate different media to 
varving extents, thus shadows of different density are east. 

Tbo' book is written by a clinician for clinicians— and the presentation of a number of plates 
with descriptions and clinical notes will enable tho reader to realize which cases -ire 1 suit- 
able for this form of examination Normal plates are on the left-hand paces » 0 as to be 
readily compared with abnormal, on the right. ‘ b ’ - 


— Order Fornt- 


Ttic C V Mosby Company 3207 "Washington Blvd. St. Louis 3, Missouri 

P1 ^ESTG&0GAA9mc rl P0SITl0^S. Tn ° OF 

Two Volumes— $30.00 U Enclosed And check. □ Charge my account. 


Address- 
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Today, as in 1934... 

When symptoms, indicate 

Cows Milk 

LactaHnunin 

llleiyy 

prescribe 

Meyenberg* Evaporated 
Goat Milk 






^ ■* 




' 0 Co^ 

-jsC'* 9 ' -cjS^ v,^ -2 

\i^ • . * «*£$**' 

***£>*£ 



^^VENBE^j 


W 


W ^-CCO* *- o-O.-O'- 5 . 

O^** 


By the makers of Hi-Pro- High-Protein jTpRD 
Low-Fat Powdered Cow’s Milk. 'SS&tZT 



^OWOGtMlISO 

I'HSWtCTIHtO 

*rttULlIS° 


* *HI«l 


7or further information, literature, for- 
inula feeding cards, write 

Special Milk Products, Inc. 

Los Angeles 64, California • Since 1 934 


December, 1949 
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ARMSTRONG X-4 BABY INCUBATOR 



The Armstrong X-4 Baby Incubator is a SIMPLE, 
SAFE, "HARD WORKING” welded-steel model for 
everyday use. And it is still LOW IN COST— Low 
In Cost to buy, to operate and to maintain. 


1. Low cost 

2. Underwriter*' Laboratories approved 

3. Accepted byAmericanMedtcalAjsoc. 

4. Simple to operate 

5. Only 1 control dial 

6. Safe, low-cost, heat 

7. Easy to clean 

8. Quiet and easy to move 

9. Ball-bearing, soft rubber casters 

10. Fireproof construction 

11. Excellent oxygen tent 

12. Welded steel construction 

13. 3-ply safety glass— no plastics 

14. Full length view of baby 

15. Simple outside oxygen connection 

16. Night light over control 

17. Both F. and C. thermometer scales 

18. Safe locking top ventilator 

19. Low operating cost 

20. Automatic heat and humidity control 

21. No special service parts to buy 

AND 


The Armstrong X-4 Baby In- 
cubator was the FIRST Baby 
Incubator to carry all three of 
these "awards”— 

1. Tested and approved by Under- 
writers' Laboratories, Inc. 

2. Accepted by the Council on 
Physical Medicine, American 
Medical Association 

3. Tested and approved by Cana- 
dian Standards Association 

For about four years, it was the 
ONLY Baby Incubator carrying 
Underwriters' Laboratories, Inc. 
approval . . . thereby setting new 
standards of safety and operating 
Simplicity in this field. 


These facts attest its world wide acceptance. Close 
to 8000 now in use, from South Africa to Iceland, 
and almost 900 hospitals originally ordering 2200 
Armstrong X-4 Baby Incubators have, after using 
them, mailed repeat orders for 3300 more. 

If you want safety, reliability, low cost and sim- 
plicity, write today for descriptive bulletin and price. 
Shipment from stock. 



Underwriter*’ Laboratories. Inc. 



THE GORDON ARMSTRONG COMPANY, INC. 

Division PPI • Bulkley Building • Cleveland T5, Ohio 
Distributed in Canada by INGRAM & BEU, LTD.- TORONTO -MONTREAL -WINNIPEG -CALGARY. VANCOUVER 

^ ^frrirht 19 49 Tbs Gordon Armstrong Co.. Inc. 
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Original Communications 

BRAIN TUMORS IN CHILDREN 

I. General Considerations 

A. Earl Walker, M.D.A Baltimore, Md., and 
Theron L. Hopple, M.D., Toledo, Ohio 

introduction 

I NTRACRANIAL tumors in childhood are now recognized as not infrequent 
occurrences. The clinical symptomatology, pathologic anatomy, and biologic 
course of such growths differ from those of brain tumors in adults. This is 
common knowledge to neurosurgeons hut not so well known by physicians in 
general. Since the life history of these tumors was so clearly presented by 
Bailey, Buchanan, and Bney 1 in 1939, certain modifications have been made in 
their diagnosis and treatment, which warrant a current review of the subject. 

This series consists of patients whose symptoms of brain tumor began be- 
fore their sixteenth birthday. The entire 100 cases presented in this paper 
have been observed by one of the authors at either the University of Iowa Hos- 
pitals, the University of Chicago Clinics, or The Johns Hopkins Hospital. In 
the majority, of cases the patients have been under his treatment, but in a few 
instances in which operations did not seem advisable, the case came under 
study at necropsy. The 100 cases in this series have been proved to he tumors 
by visual verification, and in all hut seven instances by histologic examination 
of biopsy or autopsy tissue. The error introduced by including the few eases 
which have not been biopsied would seem less than the statistical distortion 
resulting from their exclusion. 

The age distribution curve of tumors in childhood in most series of cases 
lias had nil elevation at or about the 5-year age group. In this series one of the 
highest age incidences (ten cases) occurred in the 6-year-old group. That there 
is a true peak at this period, probably due to the tendency of medulloblastomas 
to occur at this age, is demonstrated by the histogram in Pig. 1, in which the 
age at time of admission to hospital is plotted against frequency. The data is 
taken from the reported scries of brain tumors in children of Bailey and asso- 
ciates, 1 Marburg,' Smith and Pinclier, 13 and the present series. 

An analysis of the anatomic location of the tumors in this series confirms 
Ihe findings of previous writers, namely, that tumors in children occur pre- 
dominantly beneath the tentorium. 1 * 3 * T * 13 

University oYcid'earo.^'’ 0 l) ' C nU,,,ors " cre ln ,,le DIVision oC ^urological Surgery, the 

•Prom tin- Division of Neurological Surgery, The Johns Hopkins Hospital. Baltimore. Md. 
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Table I. 


Hemisplieral tumors 

39 

Third ventricle tumors 

20 

Cerebellar tumors 

45 

Tumors of the pons 

12 

Tumors of the base 

4 


Table II. 


Gliomas 

7S 

Meningiomas 

5 

Epithelial tumors 

7 

Sarcomas 

s 

Cysts, congenital 

1 

Angiomas 

1 


CASES 

80 

70 

60 

50 

40 



30 

20 

10 


0 I 
AGE 


10 


12 13 14 15 


use. 
Fincher,' 


Fie. I-— Histogram of ficqueno of inti acranial neoplasms in childhood nlntlnd n-aim-t 
The da a were collected from the series of Bailei and associate'.' Marbu?^ 
or. ,a and the authors cases. UI »* 


The analysis of the tumors on a pathologic basis only emphasizes the fact 
that gliomas are proportionally more common in children than in adults. 

xl further breakdown on a combined anatomic and pathologic basis is of 
value only in indicating the predilection of certain tumors for specific anatomic 
locations. 

Cerebellar Tumors 

Astrocytoma 
Medulloblastoma 
Ependymal tumor 
Glioblastoma 
Tumors of the Base 
Sarcoma 
Meningioma 
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Third Ventricle Tumors 
Pinealoma 
Epidermoid 
Glioma 

Craniopharyngioma 
Sarcoma 

Cavum vergae tumor 
Bemispheral Tumors 
Glioma 

Glioblastoma 
Ependymal tumor 
Astrocytoma 
Oligodendroglioma 
Papilloma 
Meningioma 
Sarcoma 
Epithelial cyst 
Angioma 

This breakdown emphasizes the differences between tumors of childhood 
and adult life. Not only is there a marked predilection for tumors to occur in 
the posterior fossa, but certain of the tumors of adult life are entirely lacking 
in childhood. No example of an acoustic neuroma or pituitary adenoma is 
found in this series, although these tumors constitute almost 25 per cent of the 
neoplasms of adult life. The meningiomas are only about one-third as common 
in childhood as in adult life. On the other hand, tumors along the neural axis 
(medulla, pons, third ventricle) are much more common in childhood than adult 
life. Moreover, certain of the types of tumor encountered in these regions in 
adults, such as benign cysts, are rarely seen in children. These peculiarities of 
brain tumors in childhood have been emphasized by many previous writ- 
ers. 1 ' 13 
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GENERAL SYMPTOMATOLOGY 

In general, brain tumors in children produce symptoms by reason of intra- 
cranial hypertension rather than by their local effect. Minor focal manifesta- 
tions are likely to be ignored by children. Because of the great compensator}' 
powers of the immature brain, a tumor is often asymptomatic until large enough 
to produce intracranial hypertension. The majority of neoplasms in childhood 
arc located along the neural axis and early occlude the egress of ventricular 
fluid, causing an internal hydrocephalus. For these reasons the symptoms of 
increased intracranial pressure, vomiting and headache, are the most common 
early manifestations of brain tumors in children. 

Vomiting . — The vomiting associated with brain tumors may have no dis- 
tinguishing characteristics from that due to gastrointestinal disease. Frequently 
it is not accompanied by nausea and after a violent emesis the patient may sit 
down and cat a second hearty meal. But at times nausea is intense and per- 
sistent. The forceful “projectile” vomiting ascribed to brain tumors is the 
exception rather than the rule. 

It is a curious fact that the vomiting is often precipitated by an illness or 
a head injury, 3 perhaps due to the increase of intracranial pressure produced by 
these conditions. Once begun, the vomiting may stop suddenly for weeks to 
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start again with or without provocation. Such capriciousness makes the diag- 
nosis of tumor so difficult. Yet with the recognition that vomiting may be the 
first sign of an intracranial tumor, it is less frequent now that surgeons explore 
the abdomen for a lesion which lies in the head. But even the neurologist at 
times finds it difficult to make a positive diagnosis of the cause of so-called 
“cyclic or functional" vomiting. 

Headache . — The headache due to brain tumors in children is not specific. 
It is often referred to the frontal region. Occipital and suboccipital discomfort 
is not uncommonly complained of, probably due to distention of the dura mater 
about the foramen magnum. 

Children are usually unable to give a good description of their headache, 
so that the symptom rarely has reliable localizing significance. Perhaps the 
most characteristic feature is its occurrence early in the morning. Frequently 
it wakes the patient or begins on awakening. More often than not it is asso- 
ciated with vomiting, which, strangely, seems to relieve the headache. Aggrava- 
tion of the headache by stooping, straining at stool, or coughing is rarely noted 
by children. 

S daggering Gait . — The third most common manifestation of a brain tumor 
in a child is an unsteady gait, unquestionably a corollary of the fact that the 
neoplasms in this age group are predominantly subtentorial. The difficulty in 
walking has an insidious onset and is often attributed to weakness resulting from 
vomiting. But it is more than that. Occasionally it is the prime manifestation 
of the tumor and at times becomes so severe that the patient cannot stand 
unassisted. 

Convulsions . — Epileptic manifestations are rarely associated with infra- 
tentorial tumors 15 but frequently occur with tumors of the cerebral hemispheres. 
The convulsions differ in no way from those in idiopathic epilepsy, for focal 
seizures commonly associated with brain tumors also are present in cryptogenic 
fits. Petit mal attacks, although not unknown, are rarely encountered in brain 
tumors of children. The majority of the seizures are generalized and may or 
may not have localizing phenomena. A true Jacksonian march is not common, 
but convulsions with focal beginnings such as jerking of the face, arm, or leg, 
are often encountered. Because idiopathic epilepsy is so common in children, 
such seizures are diagnosed as cryptogenic until the patient develops other neu- 
rologic manifestations such as papilledema, paralysis, etc. Occasionally “cere- 
bellar fits’ are confused with true convulsions. These attacks of rigid opistho- 
tonus with or without respiratory and cardiac embarrassment are occasionally 
seen in patients harboring posterior fossa tumors. Only if a detailed account 
of the attack can be obtained is the differentiation from a grand mal attack 
possible. 

Enlargement of the Head. In infants and young children whose cranial 
sutures are not firmly united, enlargement of the head is often the first indica- 
tion of a brain tumor. The resultant sutural diastasis in many instances mav 
be palpated, or, if slight, recognized by the ‘cracked-pot’’ sound produced bv 
percussing the parietal region. Roentgenograms of the skull are particularly 
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helpful iu detecting this phenomenon. In infants the enlargement of the head 
may lead to the suspicion of a communicating hydrocephalus. Some cases have 
been so diagnosed only to have a tumor disclosed at necropsy. Subdural hema- 
tomas also cause cranial enlargement, but in many cases the head has a peculiar 
square appearance in contrast to the oval shape of the hydrocephalic head. . 

Weakness . — A paresis of an extremity, side of the face, or eyelids occasion- 
ally is the first sign of a neoplasm. The weakness is usually of extreme value in 
localization of the neoplasm, especially if generalized intracranial pressure is not 
present. 

Diplopia . — A crossing of the eyes, usually an internal strabismus due to a 
unilateral or bilateral external reetus weakness, is a common complaint of chil- 
dren with brain tumors. The condition is usually due to tension upon the 
abducens nerve, and, associated with generalized intracranial pressure, is of 
no localizing value. Only if the diplopia occurs before intracranial hypertension 
has developed or if it is associated with other ocular abnormalities such as 
paresis of conjugate deviation, is it of localizing significance. 

Other Symptoms . — Many other complaints are presented by children with 
brain tumors. Some are the result of intracranial pressure, such as drowsiness; 
others are due to focal brain involvement and may be of localizing value. 


DIAGNOSTIC PROCEDURES 


In children it is particularly important to utilize all available diagnostic 
techniques, for the clinical findings are so often few, nebulous, and sometimes 
misleading. 

Roentgenograms of the Shull . — The routine raying of the skull in antero- 
posterior and lateral stereoscopic views is a basic necessity in all patients 
suspected of a brain tumor. Diastasis of the sutures, intracranial calcification, 
calvarial distortion, or erosion may give a clue to the location of the tumor. 
Special views of the optic foramen should be taken routinely unless the site of 
the tumor is obvious on clinical grounds. If the wrist is included on one of the 
skull views, the epiphysis may be examined for a lead line. 

Electroencephalography . — The routine examination of the brain waves often 
is of localizing value and should be made in all cases. In tumors of the posterior 
fossa the electroencephalogram may not be of great significance, but occasionally 
the findings are positive. 12 Its greatest value is in the localization of hemispheral 
tumors and in the elimination of certain cases of idiopathic epilepsy as tumor 
suspects. 


Angiography — Tn 'young children suffering from posterior fossa lesions 
arteriography is a difficult diagnostic procedure because the vertebral artery is 
so small and inaccessible. In older children it is possible to puncture percu- 
tancously the common carotid artery and occasionally the vertebral artery 
When possible, angiography is of great help in determining not only the loca- 
tion but frequently the type of tumor. 


1 cntnculograpJuj and Pneumoencephalography .— In the absence of clinical 
evidence of intracranial hypertension, pneumoencephalography is a safe and 
valuable procedure. It may eliminate the likelihood of a brain 'tumor or it may 
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A 



B 


pig 1 2 — A, lateral roentgenogram of the skull with slight sutural diastasis and con\olu 
tional markings due to intracranial hypertension B, Lateral roentgenogram of the skull show 
mg intrasellar and suprasellar calcification in a craniopharjngloma 
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B. 

Fig. 3. — .1, Lateral angiogram (arterial phase) to show the marked widening of the curve 
of the anterior cerebral artery due to internal hydrocephalus resulting from a congenital atresia 
of the aqueduct of Sylvius, tl, Lateral angiogram showing the distortion of the carotid siphon 
duo to a craniopharyngioma. 
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brain, the spaces about the sheaths of the cranial nerves, and the subarachnoid 
space over the hemispheres. It is this fluid vliich is the prime eompensatoi foi 
increased intracranial mass. This fluid is displaced by the moulding of the 
cerebral structures into the contour of the slnill, first at the site of the tumor, 



pig o — Diagrammatic representation of the distortion of the brain resulting from the 
growth of variously located intracranial neoplasms. The central sketch is a midsaggital section 
of the brain upon which are superimposed arrows indicating the direction of force everted by 
the enlarging tumor. The number accomparo ing each arrow refers to the insert which illus- 
strates the distortion produced by the particular force. 

1, Displacement of the cerebellar tonsils through the foramen magnum, causing the well- 
known cerebellar pressure cone. 

s, Displacement of the anterior lobe of the \errms cerebelh through the tentorial notcli 
due to a posterior fossa tumor. 

3 and 4, Displacement of the gyrus cingulum under the tentorium by a parietal or frontal 
lobe tumor, producing an impression on the cortex of the falx. 

5 Elevation of the corpus callosum, often due to an internal hydrocephalus, producing a 
notching of the superior aspect of the corpus callosum. 

S Displacement of the frontal lobe into the middle cranial fossa and pituitary fossa, 
usually the result of a frontal lobe tumor The spenoldal wing produces an impression on the 
base of the frontal lobe and the margin of the sella turcica causes a groove across the gyri recti 

7 Displacement of the hippocampus through the tentorial notch with compression of the 
onoosite cerebral peduncle and a groo\e at the site of the tentorial impression. This is frequent- 
ly associated with temporal lobe tumors. 

* S, A slightly more posterior displacement than that in insert 7 , often seen with occipital 
lobe tumors. 
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later at more distant points. Thus, with a frontal tumor, the frontal lobes are 
impressed upon the frontal hones, cribriform plate,- the tuberculum sellae tur- 
cieae and optic nerves, and finally over the edge of the sphenoidal ridge. This 
process displaces the spinal fluid in the sulci of the frontal lobe, the fluid of 
the chiasmatic cisterns, and about the pituitary stalk. As a result of this mould- 
ing impressions are then seen on the orbital cortex about the olfactory stal 's, 
about the olfactory trigone where herniation occurs into the pituitary fossa ovei 
the sharp posterior margin of the tuberculum sellae turcicae, and along the 
orbital cortex abutting the sylvian fissure. At the same time the frontal horns 
of the ventricle are compressed, thus decreasing the ventricular fluid. 

In the presence of a temporal lobe tumor, the subarachnoid spaces over 
the temporal lobe are narrowed or obliterated, the sylvian fissure is compressed 
and pushed upward over the sphenoidal ridge, the pituitary cisterns are dis- 
placed, and the subarachnoid space about the brain stem is occluded by the 
medial margin of the hippocampus, which herniates about the incisura of the 
tentorium. This causes impressions below the sylvian fissure at the sphenoidal 
ridge and along the hippocampus. Simultaneously the temporal horn is reduced 
to a mere slit and the lateral ventricle may be compressed. 

In the presence of a parietal lobe tumor, the subarachnoid spaces are nar- 
rowed, the ventricles compressed, and the inferior margin of the callosal gyrus 
often forced under the falx to the other side, thus compressing the subarachnoid 
space over the corpus callosum. This causes a groove along the callosal gyrus. 

In the presence of an occipital lobe tumor the occipital subarachnoid space 
is compressed, the posterior part of the ventricular system narrowed sometimes 
to a slit, and the cisterna ambiens obliterated by herniating cortex of the pre- 
cuneus into the space over the quadrigeminal bodies and about the lateral margin 
of the mesencephalon. This causes a groove along the precuneus and hippo- 
campal gyrus due to the sharp edge of the tentorium. 

In the presence of a posterior fossa tumor the brain stem and cerebellum 
are moulded into the orifices of exit of the cranial nerves, the foramen magnum, 
into which the cerebellar tonsils usually herniate, and into the cisterna ambiens, 
prepontine cistern, and the subarachnoid space about the mesencephalon. This 
moulding produces the well-known cerebellar pressure cone and a groove about 
the anterior lobule of the cerebellum due to the pressure against the incisura. 
The fourth ventricle is compressed and usually distorted. 

These are the mechanisms by which the moulding of the brain decreases 
the amount of spinal and ventricular fluid. At first the changes may be local 
lmt as the pressure increases all of the above factors may be operating. 

2. Decrease in Die Amount of Interstitial Fluid Within the Brain .— Local 
compression of the brain causes a decrease in the size of the cerebral tissue, 
piobabh largely due to loss of interstitial tissue. Obviously the neuronal and 
neuroglial tissue cannot he eliminated, so that any compression must be the 
result of decrease in fluids. While some of this mav come from the cell most 
is probably from the interstitial spaces. That such compression does occur can 
he demonstrated readily by ventriculograms before and after elimination of a 
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block causing hydrocephalus. A markedly dilated ventricle before operation 
may decrease in size to an almost normal sized ventricle within a few weeks 
after the removal of an obstruction. This decrease in interstitial fluid is prob- 
ably of extreme importance, for elimination of the cerebral spinal fluid about 
the brain maximally can only give 40 to 50 c.c. of additional space. Many brain 
tumors weigh several hundred grams, and dilated cerebral ventricles often con- 
tain several hundred cubic centimeters of fluid. The greater part of the space 
must have come from loss of interstitial fluids. 

3. Decrease in the Amount of Intracranial Blood . — The importance of this 
factor is difficult to assess. That it does play a role is evident from the dilated, 
tortuous scalp views frequently seen in cases of brain tumor. The diploic chan- 
nels are utilized to decrease the amount of blood in the cerebral views and longi- 
tudinal sinus. The arteries are also constricted, as may be seen in arteriograms 
of hydrocephalus. 

This moulding and distortion of the brain as the result of the mass of a 
brain tumor often produces secondary alterations in the vascular and ventricular 
fluid systems. The most important of these concerns the changes about the 
mesencephalon as the result of incisural herniations. Not only may the uncal 
and hippocampal herniation cause mesencephalic compression, but it may pro- 
duce narrowing of the aqueduct of Sylvius, resulting in an internal hydro- 
cephalus. Thus the common ventriculographic picture of a temporal lobe tumor 
is compression of the ipsilateral ventricle and dilatation of the third and con- 
tralateral ventricles. This internal hydrocephalus markedly increases the in- 
tracranial tension, so that pressure symptoms may rapidly develop. 

The effect of the tonsillar herniation about the medulla oblongata into the 
foramen magnum is well known. The effects of the other herniations are not so 
well recognized. Yet probably herniation through the tentorium is as common 
with supratentorial lesions as medullary compression by tonsillar herniation 
with infratentorial tumors. Moreover, uncal herniation may cause compression 
and thrombosis of the posterior cerebral artery as it passes about the brainstem 
to enter the calcarine fissure. 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of a brain tumor may be divided into two cate- 
gories, one its differentiation from other diseases and the second its correct 
anatomic and pathologic designation. The first of these problems is a serious 
one but one which can be solved correctly in approximately 90 per cent of cases 
if certain criteria are kept in mind. The conditions which may be confused with 
a cerebral neoplasm may be classified under the following four headings: 

1. Congenital Abnormalities . — Anomalies of the nervous system giving rise 
to hydrocephalus may .simulate tumor, for often a congenital condition does not 
cause symptoms until some years after birth. The diagnosis of communicating 
hydrocephalus may be established by dye tests. Congenital atresias of the 
foramens of Lusehka and Magcndie give rise to a characteristic high location 
of the lateral sinuses which is readily recognized in roentgenograms of the skull. 
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Megaloeneephaly may occasionally cause a large head but rarely evidences of 
intracranial hypertension. Congenital atresia of the aqueduct of Sylvius, al- 
though rarely producing symptoms in infancy, may not be differentiated from 
a cerebellar or third ventricle tumor without the aid of air studies. 

2. Inflammatory or Toxic Conditions . — Chronic infections of the meninges 
or brain often cause intracranial hypertension and sometimes focal neurological 
manifestations. The acute infectious meningitides rarely cause diagnostic dif- 
ficulty due to the evidences of fever and malaise, but the more chronic menin- 
gitides, tuberculous, syphilitic, torula, etc., may occasion some confusion. These 
conditions are particularly likely to simulate third ventricle tumors. Chronic 
inflammatory tissue about the medulla may be responsible for ail internal 
hydrocephalus. 

Air studies, as well as a spinal fluid examination, may be necessary to elim- 
inate the possibilitiv of one of these chronic infections of the meninges. Serous 
meningitis, associated at times with middle ear disease, may produce symptoms 
of a midline cerebellar tumor, but fortunately the condition rarely occurs. An 
examination of the spinal fluid for a virus may give a positive result, but in most 
cases a virus cannot be isolated. 

Encephalitides may closely resemble a brain tumor. Usually the acute and 
rather diffuse signs and symptoms of the epidemic, Japanese B, St. Louis, and 
western equine encephalitis suggest the correct diagnosis. But parasitic in- 
festations such as cystocerosis, echinoeoeeic or hydatid cysts, and schistosomiasis 
may give rise to localized granulomatous masses. In countries where such con- 
ditions are endemic, the possibility of cerebral infection must be considered. 
Tuberculomas are also common in some lands (England and Chile), where they 
may constitute as much as one-third of all brain tumors; in this country they 
are extremely rare, being less than 1 per cent of brain tumors. A purulent 
encephalitis (brain abscess) may develop without febrile or toxic episode, espe- 
cially if the primary infection has been treated with penicillin or sulfonamides. 
Signs of a focal expanding lesion may be the first evidence of its presence. 

Of the toxic agents which may cause a clinical picture resembling that of 
neoplasm, lead is the most important. Boentgenograms of one of the long bones 
may show deposition of lead at the epiphysis, but this examination may be nega- 
tive. A chemical determination of the lead level in the blood is the most reliable 
test. 

3. Vascular Disturbances — The severe vascular disturbances seen in adult 
life are rarely encountered in children, so that the differential diagnosis between 
vascular disease and neoplasm is not so important. Occasionally a patient with 
unrecognized kidney disease will be admitted as a brain tumor suspect, but 
examination of the blood constituents will suggest the correct diagnosis. Vas- 
cular anomalies such as angiomas may give signs of an expanding lesion of the 
brain. Usually, houcier, the onset is sudden and regression begins after the 
initial insult. The presence of a cutaneous nevus or a calcified “worm” intra- 
cranially may suggest the diagnosis. 

4. Traumatic Lesions. Subdural hematomas in infants are a common cause 
of enlargement of the head and convulsions. The diagnosis should be made 
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easily by a fontanel puncture. In children subdural bleeding is not so common 
as in adults but one of the authors has encountered a hematoma when doing an 
intended ventriculography for what was thought to be a brain tumor. 

The differential diagnosis of one type of cerebral tumor from another is 
sometimes much more difficult. In this series several mistakes in localization 
have been made. Within the posterior fossa it may be difficult, if not impossible, 
to differentiate a pontine glioma from a cerebellar tumor, even with the aid of 
air studies. 

A 2-year-old boy complaining of vomiting and unsteady gait was found 
to have normal optic discs, paresis of the third, fifth, ninth, and tenth cranial 
nerves on both sides and the sixth cranial nerve on the right side, hypotonia and 
ataxia of all extremities, an unsteady gait, and bilateral Babinski’s signs. Be- 
cause of the extensive cranial nerve involvement, the patient was thought to 
have a pontine glioma, but at autopsy a medulloblastoma of the cerebellar vermis 
was found. 

A 9-year-old boy complaining of headache and vomiting for four months 
on examination was found to have nystagmus on looking to the right and left, 
paresis of the right sixth and seventh cranial nerves, generalized hypotonia, 
ataxia on the right side, and an unsteady gait. His fundi were normal. His 
fourth ventricle being well visualized in a ventriculogram, he was considered 
to have a pontine neoplasm ; but on post-mortem examination a cystic cerebellar 
astrocytoma was found. 

These two examples, the most outstanding in the series, must prove that it 
is impossible to make a consistently accurate pathologic diagnosis on clinical 
findings. On the basis of these cases it seems wise to explore and biopsy all 
suspect tumor cases of the posterior fossa. 

It is even impossible at times to differentiate a supra- from an infra- 
tentorial tumor. A 6-year-old boy complaining of headache and vomiting for 
three months was found to have two diopters of papilledema, hypotonia, so 
• much ataxia that he was unable to walk, and bilateral Babinsld’s signs. Pre- 
paratory to exploring the posterior fossa the surgeon, in tapping for the left 
posterior horn, encountered a cyst containing 50 to 60 c.c. of yellow fluid. Sub- 
sequently a glioblastoma was found to be in the left occipital and temporal 
lobes; the cerebellum was normal at autopsy a year later. 


DISCUSSION 

In most cases a child suffering from a brain tumor consults a physician 
because of a manifestation of intracranial hypertension such as headache, 
vomiting or papilledema, or excitatory or paralytic— focal dysfunction— of the 
brain. The diagnosis of neoplasm must be made on the course of the disease 
and other conditions which may simulate tumor must be eliminated. When a 
presumptive diagnosis of tumor has been made, its site and pathologic nature 
remain to be determined. In the absence of definite focal symptoms or findings 
the tumor is likely to be located within the posterior fossa. However, tumors 
o£ the third ventricle m children often produce no diencephalic manifestations 
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and cannot be distinguished clinically from tumors of the posterior fossa. Ac- 
cordingly, the aid of laboratory tests is essential in making a correct diagnosis 
in such cases. Roentgenograms of the skull may indicate the locus of a tumor 
by bony erosion or by calification. Arteriography is of great assistance without 
much risk. Air studies are often essential but usually must be followed by an 
immediate attack upon the tumor. Otherwise, vascular changes within the 
brain secondary to the altered lij-drodynamics may precipitate serious signs of 
impending disaster. Radioactive isotopes may aid in the localization of the 
tumor. 

Even with every technical aid an accurate anatomical and pathologic diag- 
nosis may not he possible. If there is a reasonable possibility of finding an 
operable tumor the patient is entitled to an exploration. In the case of posterior 
fossa and hemispheral tumors a direet exploration seems advisable, but in the 
ease of third ventricle tumors the mortality is so high that palliative procedures 
are wise. In most cases it is impossible to differentiate tumors of the third 
ventricle from those of the posterior fossa. Since benign tumors of the third 
ventricle in children are practically unknown, it has been our policy to explore 
the posterior fossa in such cases and, if no tumor is found there, to make a 
Torkildsen ventriculostomy, later giving x-ray therapy. This has lowered the 
operative mortality of third ventricle tumors and insures that an operable tumor 
of the cerebellum has not been overlooked. 

The high incidence of malignant tumors and tumors along the cerebral 
axis make the general prognosis of brain tumors in children rather gloomy. But 
the excellent results achieved in cerebellar astrocytomas and certain cerebral 
tumors admit of some justifiable optimism. 

SUMMARY 

1. A series of 100 brain tumors in children is analyzed. A marked predi- 
lection for tumors to occur in the posterior fossa is found, as well as a tendency 
for tumors to develop along the neural axis. 

2. Many types of tumor commonly seen in adult life — pituitary adenomas, 
meningiomas, acoustic neuromas — are rarely if at all seen in childhood. 

3. The symptomatology of brain tumors in children is largely due to intra- 
cranial hypertension, although occasionally focal manifestations are present. 

4. The mass of the tumor within the intracranial cavity is compensated 
for by a decrease in the amount of cerebrospinal and ventricular fluid, in the 
amount of interstitial fluid, and in the amount of blood in the intracranial 
cavity. This is accomplished- hv a moulding of the brain to fill all nooks and 
crannies ordinarily occupied by cerebrospinal fluid. Herniation about the 
mesencephalon or medulla may cause serious depression of vital functions. 

5. The differential diagnosis of brain tumors is discussed. 
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ACUTE LYMPHOCYTIC CHORIOMENINGITIS 
A Study of Twexty-Oxe Casf.s 

William Roy Greex, M.D., Shreveport, La., Lewis Iy. Sweet, M.D., 
Washington*, I). C., axd Robert W. Prichard. M.D., Bostox, Mass. 

S INCE the entity of lymphocytic choriomeningitis was separated from Wall- 
gren's classification of acute aseptic meningitis 1 by the work of Armstrong 
and Lillie, 2 and of Scott and Rivers, 3 there have been about 150 supposed cases 
of the disease reported in the literature. In reviewing the published reports of 
these cases, it was found that many of them were presented with the etiological 
diagnosis having been poorly substantiated. This may have been due to the 
great difficulty attendant upon all minis studies. Since the diagnosis of this 
disease can be made finally only by virologic study, it is felt that these incom- 
pletely substantiated reports may have led to confusion and inaccuracy in the 
description of the natural history of the disease in man. In order to define more 
clearly the clinical picture produced by the disease, we are reporting our experi- 
ence with twenty-one proved cases of acute lymphocytic choriomeningitis. 

These patients were studied on the Communicable Disease Sendee of the 
Gallinger Municipal Hospital between July 1, 193S, and June 30, 1!)4S. They 
include all patients for whom the diagnosis was conclusively established in this 
ten-year period. 

The virus of lymphocytic choriomeningitis has been reported to produce 
three types of clinical illness in man. 4 These include grippal or systemic illness 
without central nervous system involvement, an acute meningitis, and an en- 
cephalitis. The milder, grippal, illness has been proved only in laboratory 
experiments and in workers handling the virus, 5 ’ 5 and has been established in 
the general population only by the demonstration of animal protecting anti- 
bodies in a considerable number of adults whose history indicated no illness 
suggestive of meningitis. 7 No patient with this type of illness has been diag- 
nosed in this hospital in the acute phase, nor have we had any patients in whom 
the encephalitic form of the disease has been diagnosed with certainty. Our 
experience includes twenty-one patients in whom an absolute diagnosis of the 
viral etiology of meningitis has been made. Our discussion will be limited to 
this one type of illness with which we have had experience. 

CLINICAL MANIFESTATION'S 

The first patient with this form of the disease was seen at this hospital in 
1935 and the ease has been reported elsewhere. 8 Since he was not seen by any 
of us, he is not included in this report. 

The clinical findings in the twenty-one patients included in this study are 
summarized in Table I. The ages of these twenty-one patients ranged from 6 
to 39 years. Four patients were in their first decade, six in their second, three 
in their third, and eight in their fourth. The distribution according to sex was 
fourteen females and seven males, a definite preponderance of females which 

From the Department of Pediatries and Communicable Diseases. Gallinger Municipal 
Hospital. Washington. D. C. v 
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lias not been noted before. The four patients under ten years of age were 
divided equally between the sexes. The preponderance of adult female patients 
lends support to Armstrong's theory of the mouse reservoir of virus in the 
transmission of the disease 9 since adult females probably would have closer con- 
tact with mice and their excreta in the home than would males. The racial dis- 
tribution was eleven Negroes and ten whites which corresponds fairly well with 
the racial distribution of patients seen in this section of the hospital. 

The disease apparently occurs with greatest frequency in the spring and 
fall of the year, and is definitely less common in the summer. The distribution 
by months and seasons is as follows: 


.Tan. 

l 


Feb. Mar, April May .Tune July 
1 2 2 3 ’ 1 0 

Spring (March, April. May) 

Summer (June, July, August) 

Fall (September, October, November ) 
Winter (December, January, February) 


Aug. Sept. Oct. Nov. 

1 1 2 5 

7 (4 females, 3 males) 

2 (1 female, 1 male) 

S (6 females, 2 males) 
4 (3 females, 1 male) 


Dec. 

O 


The patients came from many social and economic levels, and from varied 
types of dwellings, from hovels to middle-class suburban homes. Three of our 
patients were found to have mice infected with the virus of lymphocytic chorio- 
meningitis in their dwellings, and have been reported by Armstrong and Sweet, 10 
and Armstrong. Wallace, and Ross. 9 Three of our patients came from dwellings 
on the same street, two in one bloek separated by one house, and one in the next 
block. In the apartment of one of these three patients mice infected with the 
virus were trapped. All three of these patients yielded the vims from their 
spinal fluid. 

Headache was the most common single complaint, and was present in all 
instances. There was no particular localization, though it was frequently de- 
scribed as being generalized, with some accentuation “behind the eyes.” Its 
intensity is marked. Headache persisted for an average of 12.6 days, the longest 
being thirty days (two eases), and the shortest three days. This symptom fre- 
quently was relieved entirely, though temporarily, by lumbar puncture. 

Nausea and vomiting were present on or before admission in sixteen of the 
twenty-one patients, and in three instances continued after admission to the 
hospital. It is possible that the decrease in intracranial pressure resulting from 
the lumbar puncture may have relieved the cause of this symptom in most of 
the patients. 

Photophobia was present in six patients, and persisted after admission for 
several days. It was not related to the fever, occurring when the patient was 
afebrile. Funduscopy was normal in these patients. The only patient in the 
series with papilledema did not complain of photophobia. 

Under grippal symptoms, we have grouped nonspecific symptoms such as 
sore throat, malaise, generalized aches and pains, and anorexia. All of our 
patients complained of feeling bad, and anorexia usually was present at one 
time or another during the course of the disease. Ten of our patients had 
definite symptoms of grippe at the onset of their illnesses. Eight of these were 
treated as such for five or more days before the headache and other complaints 
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became so severe that hospitalization was sought or recommended. Four of 
these ten patients had been ill for periods of from one to six months with vague 
complaints, such as mild headache, weakness, and lassitude. They had been 
diagnosed as "nervous exhaustion,” or "psychoneurosis” by their physicians. 
Each of the four had an accentuation of their symptoms a few days before 
admission. Eleven of our patients presented an onset typical of that seen in 
purulent meningitis. A elear-cut history of sudden appearance of meningeal 
symptoms, which progressed until hospitalization was sought, was obtained from 
these patients. About 50 per cent of our patients, therefore, had grippal symp- 
toms before the onset of meningitic involvement. 

Fever was present on admission in all patients except one, whose tempera- 
ture was 99° F. The fever usually was of the sustained variety (Chart 1), 
disappearing by lysis. The maximum temperature is given for each patient 
in Table I. During the course of the disease in the hospital the temperatures 
varied from 100 to 105° F.. averaging 102.3° F. The fever persisted for 
periods of from one to ten days, the average being 4.4 days. The pulse rate 
was in keeping with the temperature level. 

All patients presented stiffness of the neck on admission. The nuchal 
rigidity was moderately severe, usually being classed as two plus or three plus. 
The Kernig’s and the Brudzinski’s signs were positive in sixteen patients. 

Of our twenty-one patients, six were rational on admission; the others 
ranged from "cloudy” to "comatose,” in the words of the admitting examiner. 
One had experienced a convulsion. All appeared acutely ill. Since the word 
"benign” unfortunately has been incorporated into the nomenclature of this 
disease, we feel that it is particularly important to stress the severity of the illness 
that may be seen among these patients. 

There were several findings which did not occur with sufficient frequency 
to be mentioned separately. One patient complained of urinary retention which 
persisted from the sixth to the eighth day of her illness. Other complaints, each 
in a single instance, were syncope, vertigo, abdominal pain, tremor, and insomnia. 

LABORATORY FINDINGS 

The laboratory findings on these patients are presented in Table II. 

The spinal fluid findings on the specimen obtained from initial lumbar 
puncture in each patient are recorded. The patients arc arranged in order of 
descending cerebrospinal fluid cell counts. Lumbar punctures were performed 
as indicated after admission, but only the significant findings will be discussed 
here. Specimens of spinal fluid were collected in sterile rubber-stoppered tubes, 
refrigerated immediately, and sent to the National Institute of Health. Bethcsda, 
Aid., as soon as possible for attempts at virus isolation. All spinal fluid cell 
counts were done immediately on the ward, with and without acetic acid for 
the removal of erythrocytes. Differential cell counts were performed on the 
stained smear of the sediment obtained by centrifugation of a portion of the 
spinal fluid. Dextrose determinations were carried out by two methods. In 
some instances the five-tube method of Alexander,” which provides a roughly 
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quantitative estimation of the sugar level, was done immediately on the ward. 
The central laboratory performed the standard Folin-W* type of quantitative 
determination on freshly drawn fluid. 


Table XI. Laboratory Findings in Twenty-One Patients With Lymphocytic 

Choriomeningitis 


CASE 

DAYS 

ILL 

TEM- 

PERA- 

TURE 

(TIME 

or 1 

TAP) 

CEREBROSPINAL FLUID 


TOTAL 1 
CELLS 

LYM- 

PHO- 

CYTES 

(%) 

l PROTEIN 

SUGAR 

VIRUS 

INCREASE 

IN 

SERUM 

ANTIBODY 

TOTAL 

WHITE 

BLOOD 

CELLS 

I POLY* 
MOR- 
PHONU- 
CLEARS 
(%) 

LYM- 

PHO- 

CYTES 

(%) 

x 


102 

3,370 

95 

405 

<10* 

4 

+ 

9,000 

74 

25 

2 


104 

2,500 

99 

Pandy 4+ 

37 

+ 

-(37 days) 

5,800 

74 

24 

3 

0 

100 

2,300 

9S 

360 

Nt 

+ 

+ 

6,750 

NR} 

NR} 

4 

4 

104 

2,090 

97 

NR} 

<10* 

4 

+ 

7,650 

74 

24 

5 


104 

1,550 

9S 

90 

Nt 

4 

NR} 

5,600 

NR 

NR 

G 

3 

102 

1,500 

90 

211 

Nt 

+ 

NR • 

6,400 

70 

28 

7 

5 

102 

1,350 

100 

210 

40 


+ 

8,500 

60 

29 

S 

5 

302 

1,300 

100 

Pandy - 

50 

+ 

+ 

4,800 

50 

46 

9 

4 

104 

1,300 

100 

NR 

Nt 

4- 

NR 

10,750 

42 

47 

10 

8 

102 

1,200 

90 

237 

Nt 

-r 

NR 

8,500 

NR 

NR 

11 

7 

99 

1,200 

90 

49 

20 

+ 

NR 

8,35 0 

38 

58 

12 

10 

103 

1,100 

90 

260 

Nt 

+ 

+ 

7,32 0 

60 

40 

13 

3 

102 

840 

90 

88 

T9 

+ 

NR 

5,900 

NR 

NR 

14 

4 

102 

710 

95 

112 

29 

- 

+ 

5,400 

NR 

NR 

15 

10 

102 

592 

100 

85 

60 

- 

A. 

6,200 

80 

20 

1G 

14 

103 

530 

100 

113 

40 

+ 

NR 

10,500 

NR 

NR 

17 

2 

101 

427 

90 

50 

50 


+ 

4,100 

14 

83 

18 

7 

101 

330 

95 

58 

Nt 


+ 

12,850 

54 

44 

19 

30 

102 

225 

95 

131 

30 

~ 

+ 

9,800 

NR 

NR 

20 

2 

102 

210 

90 

140 

50 


+ 

12,000 

64 

24 

21 

2 

105 

142 

100 

NR 

<10* 

- 

4. 

25,800 

84 

14 


* By qualitative test, 
t Normal by qualitative test. 
tNR =: No record. 


The admission cell count appeared unrelated to the degree of temperature 
and fell to normal long after the temperature had reached normal limits. The 
total count on admission varied from 142 cells to 3,370 cells, the average being 
1,179 cells. The most striking finding in connection with the cell count was the 
observation that a high cell count increased the likelihood of isolating a virus 
from that specimen. Of the fifteen fluids which yielded the virus, only three 
had cell counts below 1,000, containing 840, 530, and 210 cells, respectively. 
Also, fluids obtained earlier in the disease are more likely to be virus-containing 
than later specimens. Eleven of our virus-containing fluids were obtained in 
the first week of tlicir disease, the remaining four being collected on the eighth, 
tenth, fourteenth, and fifteenth day of illness, at which time they had high cell 
counts, 1,200, 1,100, 530, and 3,370, respectively. This finding suggests that the 
virus may he attached to the cells, and that study of the centrifuged sediment 
for virus might yield a higher number of positives than the use of all the cerebro- 
spinal fluid. 

The name of the disease indicates the usual finding in the differential cell 
count '1 he spinal fluid from all our patients contained from 90 to 100 ner cent 
lymphocytes, none lower. 1 
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The spinal fluid dextrose at initial and subsequent examinations was normal 
on all specimens from fourteen patients. Seven patients presented one or more 
readings with decreased dextrose content (30 mg. per cent or less). Five 
patients, Cases 4. 11, 14, 19, 21 showed a definite decrease in the initial spinal 
fluid dextrose as noted in Table II, but were found to have normal spinal fluid 
dextrose at subsequent examinations. In two patients, extremely interesting 
decreases in the level of this substance were noted. In one patient (Case 1) the 
admission spinal fluid contained 3,370 cells, and by qualitative test there was 
no reduction of Benedict’s solution in any of the five tubes indicating a dextrose 
content of 10 mg. per cent or less. On the following day there was again no 
dextrose by qualitative test, the cell count being 1,625 at that time. Two days 
later the cell count was 699, and the dextrose was normal, remaining so on the 
two following examinations at five- to seven-day intervals. Another patient 
(Case 13) on admission showed S40 cells, dextrose 79 mg. per cent; four days 
later her cell count had risen to 2,300 and there was no dextrose by the quali- 
tative test. The following day the absence of dextrose was again demonstrated 
with a cell count of 1,460. Two days later her cell count was 1,S90, her spinal 
fluid dextrose 50 mg. per cent, her blood sugar 94 mg. per cent. On the two 
following taps, with cell counts of 340 and 21. normal spinal fluid dextrose was 
found. Both of these patients (Cases 1 and 13) had the virus isolated from 
their spinal fluids. 

In ten instances out of the sixteen in which protein determinations were 
done on the initial spinal fluid specimen, the protein value was above 100 mg. 
per cent. In twelve patients this value was exceeded sometime during the course 
of the disease. Values ranged from 20 to 700 mg. per cent, and it is worth 
noting that late in the disease, after the cell count had returned to normal, some 
patients were found to have a protein level above 100 mg. per cent. Had the 
latter cases been seen for the first time at this stage, a question might well have 
been raised as to the cause of such albuminocytologic dissociation. One conse- 
quence of the increased protein seen in this disease is the formation of a pellicle, 
a phenomenon which is evidently still regarded by some practitioners as a si mi 
of tuberculous meningitis. It is hoped that this venerable fear of the really 
nonspecific pellicle will eventually be dispelled. 

In two of our patients the fluid from which the virus was isolated also <>avc 
a doubtful, and a weakly positive, reaction, respectively, to a serologic lest° for 
syphilis. The specimens giving these reactions also showed a first zone colloidal 
gold curve of the t^pc commonly called paietic. Succeeding examinations 
in both patients revealed normal reactions, the examination being repeated twice 
again in each case. In the first patient, blood serologies ranged from two plus 
to four plus, and a competent syphilologisl who examined the patient opined 
that hers might well be a case of a positive reaction due to non.svphilitic disease. 
She did not return for the suggested follow-up examinations, and her exact 
status with regard to syphilis is unknown. The second patient had negative 
blood serology. These findings suggest that it is possible to obtain a positive 
reaction to the usual laboratory serological test for syphilis from the spinal fluid 
of patients with lymphocytic choriomeningitis. 
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The determination of spinal fluid chlorides was performed only sporadically 
in our patients, since we feel that little is to be learned from this test on the 
cerebrospinal fluid. The chloride content of the spinal fluid seems to bear a 
direct relation to the chloride level in the blood, and it is lowered by any condi- 
tion affecting the blood chloride level, such as the vomiting and excessive sweat- 
ing seen in many diseases, especially the meningitides. 

The blood picture in fifteen of our twenty-one patients was normal, the 
white count varied from 4,S00 to 10,000, with a normal differential count. Two 
patients had pneumonia; one had a white blood count of 25,S00, the other a 
count of 12,850 with the usual polymorphonuclear response. Two .patients had 
cervical adenopathy and white blood counts slightly elevated. One 9-year-old 
boy had a white count of 4,100 with an increase of lymphocytes. 

The erythrocyte sedimentation rate was performed on only four of our 
patients, and all were normal. Farmer and Janeway 13 raised the interesting 
point that the sedimentation rate in lymphocytic choriomeningitis is normal, 
whereas that in tuberculous meningitis is not. We have not had sufficient experi- 
ence to make any statement on the subject, but feel that further observation 
is indicated. 

Except for traces of albumin during their febrile period, the urines of most 
of our patients showed nothing remarkable or specific. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


The exact diagnosis of lymphocytic choriomeningitis is based on the isolation 
of the virus from the spinal fluid of patients in the acute stage of the disease, 
and/or demonstration of an increase in the titer of antibody against the virus 
following the acute illness in question. Our patients all fulfilled these criteria, 
fifteen yielding the virus, the remainder showing a definite rise in neutralizing 
antibody titer. In reviewing the literature on this disease, it was noted that 
many cases have been presented in which the diagnosis of lymphocytic chorio- 
meningitis was made solely on clinical grounds; usually this diagnosis was 
appended if no evidence for tuberculosis or syphilis was discovered and the 
patient recovered. In several reports, 14 ' 10 however, patients diagnosed clinically, 
without virus isolation, died, and the autopsy findings were presented as those 
of fatal lymphocytic choriomeningitis. 14 - 15 We feel that reporting of this nature 
will only confuse the clinical or pathological picture of the disease. We feel 
that definite demonstration of an etiological agent must be accomplished before 
it is possible to assign an etiological diagnosis to a disease which varies so 
slightly from certain other diseases. 


The differential diagnosis of lymphocytic choriomeningitis is complicated 
by the fact that there arc a host of conditions that may produce a serous men- 
ingitis which is quite similar in clinical manifestations to that caused bv the 
virus of lymphocytic choriomeningitis. Even in the best circumstances the 
specific diagnoses of those that are due to agents other than syphilis or tuber 
cubsis usually arc made with difficulty, if at all. To aid in the differentiation 
the following outline, with some examples of each, is suggested : 



GOG 


THE JOURXAL OF PEDIATRICS 


I. Viral 

A. Primary infection of tlie central nervous system 

1. Lymphocytic choriomeningitis 

2. Poliomyelitis 

3. Encephalitis (various forms) 

B. Secondary infection (associated with rubeola, epidemic parotitis, varicella, 
rubella, vaccinia, etc.) 

C. Viruses that may invade the central nervous system (herpes simplex, infec- 
tious mononucleosis, lympliopathia venerum) 

II. Bacterial 

A. Tuberculosis 

B. Infection with Hemophilus influenzae (rarely) 

III. Spirochetal 

A. Syphilis 

B. Weil’s disease 

IV. Irritative 

A. Chronic inflammation impinging on the meninges 

V. Chemical 

A. Lead poisoning 
VI. Fungus 
A. Torula 
VII. Protozoa 

A. Toxoplasmosis 
VIII. Unknown etiology 

A. Serous meningitis in scarlet fever 


Iii tlie group of diseases due to viruses, if the season for poliomyelitis is in 
progress or in view, this disease must lie kept in mind until proof of some other 
etiology is available. Even if a patient is admitted without evidence of the 
type of paralysis that is characteristic of poliomyelitis he should be examined 
daily for evidence of muscular weakness. Usually the total cell count in the 
spinal fluid is lower, and the differential count usually shows not over 70 per 
cent lymphocytes. In some patients, however, there may be over 90 per cent 
lymphocytes. The shift from polvmoi phonuelear cells to lymphocytes, as seen 
frequently in poliomyelitis, has never been observed in lymphocytic choriomen- 
ingitis. The various forms of encephalitis are diagnosed specifically only by 
virologic study, and present a widely overlapping clinical picture, with signs 
of diffuse involvement of the central nervous system. The history must be 
meticulously taken on the subject of exposure to contagious disease. Thus a 
patient who has no clinical evidence of mumps may have a mumps meningo- 
encephalitis. the etiology of which might go unappreciated if a history of expo- 
sure were not obtained. The mumps skin test, 17 and finally, mumps complement 
fixation antibody determination will establish tlie diagnosis firmly. In general, 
serous meningitis associated with the exanthemata and vaccinia is accompanied 
by a lower cell count than most of the cases of lymphocytic choriomeningitis 
and is diagnosed by the other maniiestatious of the disease. Virus infections 
other than those commonly associated with exanthemata may be present in the 
central nervous system : for example, infection with the virus of lympliopathia 
venereum V The vims of herpes simplex, which is widespread in the human 
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system, rarely invades the central nervous system, and may cause an illness 
clinically indistinguishable from lymphocytic choriomeningitis. (See below.) 
As yet unknown is the cause of the central nervous system involvement seen m 
infectious mononucleosis, where presumptive evidence strongly points to a virus 
as the etiological agent. The blood picture and the Paul-Bunnell test are of 
aid here. 

Rarely one sees a purulent meningitis that in its early stages may assume a 
serous form; that is, the pleocytosis in the spinal fluid is predominantly lym- 
phocytic. We have seen Hemophilus influenzae meningitis appear in this fashion 
on several occasions, the diagnosis being made by identification of the organism . 
on smears or cultures of the cerebral spinal fluid. 

The differentiation of tuberculous meningitis from lymphocytic chorio- 
meningitis may be extremely difficult. As a rule, the cerebrospinal fluid dextrose 
is lowered in tuberculosis, but this finding may come late in the disease, and as 
shown above even relatively persistent reduction of cerebrospinal fluid sugar 
does not eliminate tl\e possibility of lymphocytic choriomeningitis. The protein 
and chloride content of the spinal fluid are of little differential value. The 
total cell count usually is less in tuberculosis, and the differential count usually 
shows a smaller proportion of lymphocytes. However, the total cell count in 
tuberculous meningitis frequently numbers well over 200, and the differential 
count may show over 90 per cent lymphocytes. The definite differentiation of 
these two conditions can be made most satisfactorily by the demonstration, in 
patients with tuberculous meningitis, of tubercle bacilli in the spinal fluid, or 
of tuberculosis elsewhere in the body. Since tuberculous meningitis frequently 
is a manifestation of hematogenous tuberculosis, the examination of the bone 
marrow by the technique of Katz, Lifschutz, Milloff, Geiger, and Marshall 19 
has proved to be extremely useful in establishing the diagnosis of tuberculous 
meningitis. 

Spirochetal infections usually are diagnosed readily. Serological evidence 
of syphilis together with a suggestive history will permit diagnosis. Weil’s dis- 
ease is accompanied by icterus which may result in xanthochromia of the spinal 
fluid. Agglutination reactions are essential in the diagnosis of this disease. 

Mastoid disease and brain abscess may produce serous meningitis by irri- 
tation of the contiguous meninges, and are revealed by physical examination 
and localizing neurological signs. 


Lead poisoning may produce a chemical meningitis. Typical blood changes 
and abnormalities in x-rays of the long bones showing a deposition of lead at 
the growing ends lead to a correct diagnosis. Intrathecal medication, especially 
with therapeutic sera, will produce a meningeal reaction, as will iodized oil or 
air which is allowed to enter the cerebrospinal system. 


The mcningitides due to fungi are poorly understood, with the exception 
of that due to Cryptococcus liominis. Occasionally the cryptococcus mav 
icsemblc a lymphocyte, and if any suspicion concerning morphology of the cells 
arises, further test, such as the India ink test, should be done The'investimition 
of obscure mcningitides with cultural methods aimed at fungus isolation is to 
>o recommended if our knowledge of these diseases is to be broadened. 
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Toxoplasmosis affecting the central nervous system is most frequently seen 
in infants and is characterized by convulsions and a picture suggestive oi 
encephalitis or hydrocephalus. The spinal fluid may contain from 20 to 2,000 
cells. X-ray evidence of calcification inside the skull, with demonstration oi 
agglutinating and complement-fixing antibodies against the toxoplasma organism 
aid in diagnosis. Examination of the fundi is often of great help in these cases. 
Serous meningitis 20 has been seen in approximately one per cent of patients 
with scarlet fever at this hospital, the cause being unknown. The meningitis 
is indicated by the recrudescence of fever after the disease seems to be abating, 
accompanied by signs of meningeal irritation that often are minimal. It is not 
related to purulent complications of the disease. The spinal fluid findings are 
almost identical with those of choriomeningitis, though in general the total cell 
count is somewhat lower. 

After all of the above conditions have been weighed, the etiology is still 
obscure in a majority of eases; it is for this reason that we do not assign, for 
recording purposes, the diagnosis of lymphocytic choriomeningitis except when 
the diagnosis has been established conclusively. Perhaps there are still those 
who feel that clinical acumen is sufficient to make the diagnosis of lymphocytic 
choriomeningitis; and indeed, the temptation is strong. We present the fol- 
lowing brief abstract for consideration in this regard. This patient, who was 
seen in this hospital, has been previously reported by Armstrong. 21 

A 15-year-old Negro boy was admitted to the hospital in December com- 
plaining of a “cold” for one week, nausea, vomiting and severe headache for 
twenty-four hours, and semistupor for the twelve hours preceding admission. 
If is only previous hospitalization had been for a “concussion” following an 
auto accident a year before. Physical examination showed an acutely ill, semi- 
stuporous Negro boy with a temperature of 101.4° F., pulse 100, blood pressure 
140/70. Three plus nuchal rigidity and positive Kernig's and Brudzinski’s 
signs were present and were the only positive findings on physical examina- 
tion. Spinal fluid examination at this time revealed 900 cells, 96 per cent 
lymphocytes on stained smear, protein 120 mg. per cent, normal sugar, 
chlorides, Ivahn, and colloidal gold curve; there was no growth on culture in 
the fluid. A repeat spinal tap was done ten days later, a specimen of the first 
fluid having Decn sent to Dr. Armstrong for virus isolation. In the interim the 
patient s meningeal signs had disappeared by the third day, and his temperature 
had become normal the fourth day. The second specimen showed 69 cells, 90 
per cent lymphocytes. SO mg. per cent of protein, other normal values. For the 
next week lie remained afebrile, and was discharged after a third lumbar punc- 
ture showed 19 cells, all lymphocytes, a protein of 260 mg. per cent, and other 
normal values. It was felt throughout this boy’s illness that he was suffering 
from lymphocytic meningitis, most probably lymphocytic choriomeningitis 
caused by the liiais of Aunstrong and his co-workers. lie was signed out as 
acute lymphocytic meningitis, etiology undetermined. 

Final identification of the vims recovered from his spinal fluid showed it 
to be the virus of herpes simplex. 

We have bad other patients, especially with mumps meningoencephalitis 
without parotitis, who have presented an almost identical problem in differential 
diagnosis. 



green et al.: acute lymphocytic choriomeningitis 


699 


CLINICAL COURSE AND MANAGEMENT 

In nineteen of our twenty-one patients the course of the disease has been 
short, self-limited, and benign, in the sense that there were no residuals nor 
any deaths. The average hospital stay for this group of patients was twenty- 
seven days. The fates of the individual symptoms and signs have been previ- 
ously discussed. Two of our patients pursued courses that were essentially the 
same as the others, but developed severe and prolonged headaches, with evidence, 
on readmission for these complaints, of increased intracranial pressure which 
required periodic spinal punctures for relief. One man was heard of three 
years after his initial hospitalization, still unable to work steadily because of 
his headaches. The second patient who developed this complication was known 
to have had headaches for several months. He was last heal’d of three years 
after his initial hospitalization, complaining of low back pain while in an Army 
camp; no mention was made of headache at that time. Since he had had a 
portion of a spinal puncture needle broken off in his paravertebral muscles, 
with subsequent surgical removal, the back pain cannot be assigned to lym- 
phocytic choriomeningitis. The headaches probably were a result of the men- 
ingitis. 



, . S'!'.' -11 1 *1 E.T.A. (Case 18) became ill with headache, stiff neck, anorexia, photophobia and 

'"imT ™ 1 fever and vomiting six months before his admission to the hospital ‘ He had vomfted 
with increasing severity during the week before admission. On examination he w-as a small 1 
poorly developed, apathetic child who was not seriously ill He showed classical stnnT 


We have seen no 


The prognosis as to life and aftereffects is excellent, 
deaths in this disease, and complications only as noted. 

The treatment of this disease is completely symptomatic, and consists of 
complete bed rest and analgesics, with fluid and diet control as indicated by the 
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patient's symptoms and general condition. The most important item is the 
complete lied rest. The two patients who developed headache, presented above, 
were among the first patients in our series. Both were allowed to get out of bed 
when their temperature fell and when they felt as though they would like to 
get up, at which time their pleocytosis had not subsided. The unfortunate out- 
come of their cases has led to the policy, perhaps based on coincidence, of keep- 
ing patients with meningitis on bed rest in the hospital until the cerebrospinal 
fluid has receded almost to normal, then to remain in bed at home for four to 
six weeks following discharge. Since this regime has been enforced we have 
not encountered any complications in these patients. 

Prontosil was reported by Rosenthal. AVoolcy, and Bauer 22 to have a specific 
effect in inhibiting the production of lymphocytic choriomeningitis in mice 
when given with the infecting inoculum. Clinical trial of the drug showed that 
it. was without effect in a small series. We have had no experience in its use. 

Two patients had pneumonia complicating their disease. They were treated 
with sulfonamides and responded satisfactorily with no apparent difference from 
the usual course of such infections. 


SUMMARY 

1. Twenty-one patients with lymphocytic choriomeningitis are presented. 
The clinical and laboratory features of the disease are discussed in detail. 

2. The differential diagnosis is outlined and the point is emphasized that 
only a presumptive diagnosis is possible on clinical grounds in this disease, the 
final proof being the isolation of the virus from the patient’s blood or spinal 
fluid, or the demonstration of an increasing titer of antibody in the patient’s 
blood following the acute illness. 
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OBSERVATIONS OX THE TREATMENT OP A CASE OF 
GLYCOGEN STORAGE DISEASE 

George H. Lowrey, M.D., axd James L. Wilsox, M.D. 

Axx Arbor, Mich. 

T HE treatment of the hepatic form of glycogen storage disease lias been 
unsatisfactory since the establishment of that condition as an entity by von 
Gierke in 1929. Many methods of therapy have been attempted but few, if any, 
have resulted in benefit to the patient. We recently have had the opportunity 
to observe a boy with this disease over a fairly long period of time. Treatment 
while under our care has consisted of a high protein and low carbohydrate food 
intake. The symptomatic response of the child to these dietary measures was 
so satisfactory that we believe the results are worth reporting. 

No attempt will be made to give a general review of the nature of the dis- 
ease as this has been well done by others. 1 ' 5 A summary of some of the important 
clinical factors for the purpose of orientation seems pertinent to the present 
discussion. Glycogen storage disease is a disorder of carbohydrate metabolism 
in which excessive deposition of glycogen occurs in certain tissues. Either be- 
cause of abnormal stability of the glycogen, or more probably, because of some 
disturbance in the enzyme system concerned with its metabolism, this glycogen 
once deposited becomes extremely resistant to mobilization. Two distinct types 
of the disease have been described, one involving the liver and the other the 
heart. Coexistence of the two types is not known to occur. Other organs or 
organ systems may be involved, particularly excessive deposits may be found in 
skeletal muscle and kidney, but rarely to such a degree as to cause marked 
clinical symptoms. 1 ' 3 Diagnosis of the hepatic type depends upon the following 
findings: hepatomegaly, rapid development of hypoglycemia and ketonuria when 
food is withheld, a subnormal or absent response of the blood sugar to injection 
of epinephrine, and the demonstration of abnormally large quantities of glycogen 
in the liver. Valuable confirmatory evidence may be obtained if it can be shown 
by in vitro studies that the liver glycogen is unusually stable. 3 - 4 The glycogen 
content of the blood has been found to be elevated in all eases where such a 
determination has been carz-ied out. 4 - 5 - T Lipcmia may be present eai-ly in the 
disease. 5 ' 4 - c A bleeding tendency due to lowered prothrombin is often obsez-ved. 
Failure of growth and physical development are common. The condition prob- 
ably begins in utero but may not be apparent until several months after birth 
when an enlarged liver is first noted. Episodes of hypoglycemia with weakness, 
vomiting, and convulsions may be the first symptoms that bring the attention 
of the parents to the abnormal condition. 

The etiology of the condition remains obscure. Heredity plays a prominent 
role in a small percentage of cases. 5 '"'- Humphreys and Ivato 15 suggested that 
there is an abnormal persistence of fetal behavior of tissues. In support of this 

From the Department of Podlntrics. anil Contagious Diseases, University Hospital. 
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contention they state that fetal and infantile tissues have a high glycogen 
t cn t and further, that carbohydrate mobilization from these established depots 
is poor in the young infant. The possibility that some endocrine dysfunction 
exists in these patients, as suggested by some investigators/’ 17 is not well su - 
stantiated in the light of our present knowledge. 

Crawford 5 was able to collect a total of fifty cases of the hepatic form of 
von Gierke’s disease from the available literature to 1946. Others have reported 
a much larger number/- 13 but it is doubtful that all of these were true, examples 
of this condition. Other diseases which may cause confusion in the differential 
diagnosis are extreme fatty infiltration of the liver/ 4 galactosemia which is 
often associated with hepatomegaly/ 5 - 16 and cirrhosis of the liver. Any of 
these three conditions may cause hepatomegaly with signs or symptoms of hypo- 
glycemia. A failure of response of the blood sugar to epinephrine injections 
like that found in von Gierke’s disease may be present. However, a persistent 
ketonuria is not common to any of the three. The demonstration of galaetosuria 
is confirmatory evidence of galactosemia. Finally, liver biopsy will prove the 
diagnosis if special studies are carried out to demonstrate the presence of ab- 
normally large quantities of glycogen and the absence of fatty infiltration or 
cirrhotic changes. Other forms of hepatomegaly in children are usually easily 
differentiated. 


REPORT OP A CASE 

It. M. was first seen at the University Hospital, Jan. 12, 1948, at the age 
of 2 years and 2 months. His mother, a graduate nurse, gave a reliable history 
of the boy’s progress up to that time. 

He was the result of a full-time pregnancy and weighed 8 pounds at birth. 
Tt was noted that ho had a large abdomen at birth but for some time thereafter 
this was thought to he due to the large amount of food ingested. He was breast 
fed for two months, but during this entire time a supplementary formula of 
evaporated milk with added carbohydrate was offered and taken. He was appar- 
ently well for the first three or four months of life. After this time it was first 
noted that if he “slept through” his night bottle he would experience mild, 
generalized, clonic convulsions early in the morning. They rarely lasted more 
than a minute or two and always stopped after formula was given. He 
frequently vomited a portion of his first morning feeding. No vomiting occurred 
later in the day. When the intervals between feedings were shortened neither 
of these symptoms appeared, with few exceptions, until the child was about 
10 months of age. With the increased activity that the patient showed at this 
age the convulsions again became prominent, occasionally occurring as often as 
two to three times a day, but most severe in the early morning before the first 
feeding. At this time he was put on a high carbohydrate diet of three meals a 
day plus frequent feedings between meals and always a late night feedinm At 
the time the patient was admitted to this hospital an average day’s consumption 
consisted of about. 1,300 to 1,400 calories of which more than 60 per cent was 
carbohydrate and about 25 per cent was protein. On this regimen he would 
havo periods as long as two months without convulsions. In addition to treat- 
ment by diet the hoy had received short courses of thvroid and pitressin theranv 
hut without demonstrable benefit. 1 mcrapr 

. The mother stated that the patient had always been mildly dvsnneie and 
tins was exaggerated on even slight exercise. He would often S in the 
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morning? covered with sweat and would be too weak to sit up. During this 
entire time there had been a gradual increase in the size of his abdomen. His 
development had been normal in every respect except as previously indicated. 
He had had few respiratory infections and no other illnesses. 

The boy had been under the care of several physicians before being seen 
here. At 8 months' of age a biopsy was obtained of the liver. Unfortunately, 
the exact glycogen content of the tissue was not obtained. However, Best’s 
carmine stain revealed a marked increase in the glycogen content of nearly all 
cells. There were no cirrhotic changes present. The fat content, by histologic 
examination, was not considered abnormal.- 

At one year of age he was admitted for studies in another hospital. At that 
time his weight was 23 pounds, his height was 29% inches, and the liver was 
markedly enlarged. A glucose tolerance test using 25 6m. of glucose by mouth 
was carried out with the results shown in Table I : 


Table I 


BLOOD SUGAR 

Fasting 

4S mg. per cent 

Vi hour 

97 mg. per cent 

1% hours 

136 mg. per cent 

2 hours 

100 mg. per cent 

2iA hours 

63 mg. per cent 

3 hours 

44 mg. per cent 


There was no appreciable response of the blood sugar to an injection of 
epinephrine at 15-, 30-, or 45-minute intervals. Following ingestion of 16 Gm. 
of galactose none was found in the urine within a three-hour period. After 
being on 32 mg. of desiccated thyroid for one month a repetition of the glucose 
tolerance test was carried out with results similar to the original test.f 

The family history was essentially none contributory to the present illness. 
Both parents were living and well and one younger sibling was apparently 
normal. There was no evidence of a similar disease in either side of the family. 
Before becoming pregnant with the patient the mother had received thyroid 
and “injections of pituitary” for amenorrhea for a brief period. 

Physical examination at this hospital on Jan. 12, 1948, revealed a child 
who appeared undernourished hut not acutely ill. JIis height was 32 inches 
and his weight was 26.5 pounds. The most striking feature on general inspec- 
tion was the great enlargement of the abdomen in an otherwise very slender 
body habitus. His respirations were somewhat labored, and this was increased 
by even very mild exertion. His gait and posture were normal for his age. His 
mentality seemed normal and he was cooperative and of a pleasant disposition. 
There was a generalized shotty lymphadenopathy involving the cervical, post- 
auricular, and inguinal nodes. The veins were unusually prominent over the 
protuberant abdomen. The liver displaced the diaphragm about three finger- 
widths upward on the right as compared to the left. The border of the liver 
could be palpated from the left upper quadrant extending downward into the 
right iliac fossa. The edge was sharp, firm, smooth, and none tender. It was 
so large that palpation for other organs or masses in the abdominal cavity was 

•We are Indebted to Ur. E. Berkley Xeal. or Roanoke, Va., for the report of the blopsled 
material. 

fThe results of these tests were kindly furnished us by Dr. p. j, Howard of the Pediatric 
Department of Henry Ford Hospital, Detroit. 
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unreliable. No fluid was demonstrable. The only other remarkable finding was 
that the anterior fontanelle was patent and admitted one finger, (lie had 
received adequate vitamin D intake since very early infancy.) 

Routine laboratory studies were as follows : hemoglobin 11.5 bm, 6.b mil- 
lion red blood cells, 13,200 white blood cells, a normal differential blood count, 
urinalysis was negative except for a strongly positive acetone test after a six- 
hour fasting period. The test for diacetic acid was negative on this same 

specimen. 

The morning after admission the patient had fasted for eight hours, lie 
was very irritable, sweating profusely, and appeared to the mother to be going 
into one of his mild convulsive seizures. At this time the patient was given 
1.70 Gm. of gelatin per kilogram of body weight and within fifteen minutes he 
was quiet, comfortable, stopped sweating, and became cooperative. After inges- 
tion of the gelatin he was fasted for four hours and the amino acid content of 
the blood was determined at frequent intervals during this time. 8 Within one- 
half hour there was a rise of more than 2 mg. per cent and this rise was sustained 
over the four-hour period. We interpret this test as showing an adequate absorp- 
tion of protein from the gastrointestinal tract. 

Because of the apparent relief in symptoms due to ingestion of protein, 
the following morning the same procedure was followed except that blood 
sugar determinations were made. Table II shows the results obtained. 


Table II 



BLOOD SUGAR 

TIME 

(capillary) 

Pasting 

45.0 mg. per cent 

Vj liour 

67.5 mg. per cent 

2 hours 

97.5 mg. per cent 

4 hours 

75.0 mg. per cent 


Blood sugar determinations were then made on two subsequent days using 
two separate diets throughout each day. Both diets contained approximately 
1,400 calories. On the first day, 60 per cent of the calories were in the form of 
carbohydrate and 15 per cent as protein. On the second day 40 per cent of 
the caloric intake was protein and about 30 per cent as carbohydrate. Fig. 1 
shows the response of the patient’s blood sugar to each diet. 

We took advantage of the patient's presence to do certain other metabolic 
studies. These revealed a normal rate and level of absorption of an oily prep- 
aration of vitamin D taken orally ; normal blood levels of calcium, phosphorus, 
phosphatase, and pyruvic and lactic acids; stool fat was 2 per cent by dry 
weight; total urine organic acid excretion in twenty-four hours was equivalent 
to 1G0 c.c. or 0.1 Is hydrochloric acid (a value well above average ranges) ; acid- 
base studies on venous blood revealed the following values : 


HCO, 
Chloride 
Protein 
Total base 
PH 


19.6 meq. per liter 
98.0 meq. per liter 
1S.4 meq. per liter 
152.5 meq. per liter 
7.31 
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.Roentgenograms of the chest were negative for many abnormalities of the 
heart, lungs, or thoracic cage. There was no marked retardation of skeletal 
maturation, as judged by the appearance of carpal centers. 

Because a low carbohydrate and high protein diet resulted in less fluctuation 
of the blood sugar throughout the day and in less of a drop of the blood sugar 
after fasting for six to eight hours, the patient was discharged from the hospital 
on that type of a diet. This was calculated to average 1,400 calories daily and 
contained protein 140 Cm., fat 50 Gm. and carbohydrate SO to 100 Cm. 



Kig. 1. — Response of the blood sugar level of a patient with gl 3 *cogeu storage disease to 
changes in diet. The broken line represents the levels obtained while on a high carbohydrate 
diet. The solid line renresonts the blood sugar levels obtained while on a high protein-low 
carbohvdratc intake. The determinations were all made before the ingestion of food as indi- 
cated and extended over a twenty-four hour period. 

The hoy returned to this clinic for observation after a year on this regimen. 
Ilis height was 34-14 inches (a gain of 2% inches in one year which is slightly 
less than normal for his age) ; Ins weight was 31 pounds (a satisfactory gain 
although the patient was still below normal weight for age). The abdomen was 
still very large, but the liver size was estimated to have remained stationary. 
The anterior fontanellc was closed. He was very cooperative, active, and 
mentally alert. There appeared to be less dyspnea with exertion than a year 
previously. 

He had religiously adhered to the prescribed diet and his mother stated 
that at no time did she have difficulty in getting him to eat it. Both of his 
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parents were enthusiastic over his response to this treatment. He had had no 
convulsions during the entire year. This was in marked contrast to his previous 
history when the longest interval between convulsions was two or three months. 
He no longer had early morning sweats or weakness. He could now lie dressed 
and eat his breakfast with the family rather than being fed immediately upon 
awakening in the morning. He could fast for as long as fifteen hours without 
symptoms. It was not necessary to give a late night interval feeding, although 
lie continued to get this occasionally. He played more actively than foimeilj 
without undue tiredness or exhaustion. Except for a mild upper respiratory 
infection, he had been quite well. 

Laboratory studies showed a hemoglobin value of 11.5 6m. and a white 
blood count of 12,000. An early morning urine was entirely negative except 
for a strongly positive acetone test. The acetone disappeared during the day 
but was present again in another fasting specimen. Capillary blood sugar 
determinations were as follows : before breakfast 28 mg. per cent on one occasion 
and 46 mg. per cent on another, before lunch 81 mg. per cent, and before supper 
68 mg. per cent. During these determinations his eating habits and diet were 
planned to correspond exactly to those in his home. Blood levels of calcium, 
phosphorus, phosphatase, electrolytes, and total protein were similar to those 
obtained when first observed. 

The child has continued to progress as described up to the present time 
(aged 3% years), and he has not experienced further convulsions over a period 
of nearly eighteen months. He has only three meals a day. 


DISCUSSION 


All attempts at the treatment of glycogen storage disease have been very 
disappointing. A very obvious reason for this was the absence of a sound 
knowledge of the pathogenesis of the disease. It is now generally recognized 
that the hepatic form of this condition is caused by an abnormality of the enzyme 
system which is essential for the mobilization of glycogen stored in the liver. 
It would appear from experimental evidence that the glycogen itself is not 
different from that found in the livers of normal subjects. 3-1 

A logical conclusion from these observations would be to supply the missing 
or abnormal enzymes necessary to liberate the glycogen depots. Such an 
approach was attempted by Bridge and Holt 4 who administered pancreatic 
extracts both orally and by injection to patients with von Gierke’s disease. The 
results of this method of therapy were unsuccessful. No similar attempts have 
been made by others. 


T-he various methods of treatment have been reviewed at some length by van 
Orcvcld.' Many endocrine preparations have been used including pituitary 
cxtracts, 1 thyroid, ’• - various fractions of the adrenal cortex, 1 ’ 4 and epinephrine 
None of these have resulted in any appreciable change in the disease when used 
alone or m vanous combinations. Other agents which have been tried include 
who e liver, liver extracts, choline, cholic acid, lecithin, and x-radiation None 
of these have been of value in well-substantiated cases of glycogen storage dis 

aw -0 »c no logic, r «i„ M i’”S“d Sr £ 
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Bile salts were used by Matlieson 17 in the treatment of a case. He reported 
“disappearance of ketonuria and decrease in girth of the abdomen” as the 
result of such therapy. However, even slightly prolonged periods of fasting 
caused reappearance of acetone in the urine, and there was no reduction in the 
palpable size of the liver after several months. Finally, the response of blood 
glucose to injections of epinephrine remained lower than normal in spite of 
treatment. This patient had never manifested any symptoms due to hypo- 
glycemia. It is difficult to see how bile salts would influence the enzyme system 
in the liver. 

Since it seems improbable to attack the fundamental defect in this condition 
at the present time, we are left with only symptomatic therapy. Aside from the 
very marked enlargement of the liver and the physical embarrassment caused by 
it, a major symptom results from the associated hypoglycemia. This was cer- 
tainly true in our patient and in main- others reported in the literature. Two 
factors apparently may lead to the production of symptoms in cases of hypo- 
glycemia regardless of their cause. First, but not necessarily of primary im- 
portance, is the rapidity of the fall in blood sugar, and second, the relative 
carbohydrate starvation of tissues regardless of the blood level. It has been 
pointed out that the latter explanation may account for hypoglycemic reactions 
when blood sugar is at a normal level, or the absence of such reactions when 
this level is abnormally low . 0 Although the variations in the glucose content of 
the blood are important, the activity of the brain in controlling its own con- 
sumption of glucose appeai-s to be of greater significance 0 ’ 10 It may be pos- 
tulated that a slow drop in the blood sugar for brief periods finds the brain 
and other tissues in a condition set to maintain themselves until the supply 
again becomes available. 

Conn 11 suggested the use of a high protein diet in the treatment of liyper- 
insulinism. He was able to prove that such a measure resulted in a better sus- 
tained blood sugar level than any other diet, and that it resulted in more satis- 
factory symptomatic treatment than frequent feedings of carbohydrate. Such 
a diet, due to the relatively slow glueoneogcnesis from protein, will supply a 
more constant source of glucose for the body. Bridge and Holt 4 suggested that 
a “protein meal” before bedtime for one of their patients with von Gierke’s 
disease led to considerable improvement of the hypoglycemia. Later Bridge 0 
mentioned a high protein intake as a part of therapy but continued to rely upon 
frequent feedings as a major portion of the therapeutic program. 

It is possible that reducing the carbohydrate intake in a patient with 
glycogen storage disease will reduce the available sugar that can be converted 
and stored as liver glycogen. It must be admitted that such reasoning is purely 
hypotketical. If such treatment could be started very early in life, would the 
hepatomegaly be less pronounced? 

The only treatment given to our patient was that of placing him upon a 
high protein and low carbohydrate diet. This resulted in very dramatic im- 
provement of his symptoms which has continued up to the present time. Hypo- 
glycemia and acetouuria are still in evidence and the degree of hepatomegaly 
has remained the same as before the special diet was begun. AYe are, therefore, 


LOWREY AND WILSON : GLYCOGEN STORAGE DISEASE 


709 


forced to conclude that the beneficial effect is due to the less rapid fluctuation 
and drop of the blood sugar levels when on a high protein-low carbohydrate 
intake. Laboratory evidence lends support to this contention. 

SUMMARY 

A typical case of the hepatic type of von Gierke’s disease in a 2-year-old 
boy is reported. Symptoms associated with hypoglycemia were a prominent 
part of the condition. He was put on a high protein and low carbohydrate diet 
with very dramatic relief of these symptoms. Laboratory evidence supports the 
clinical impression that improvement was due to the more sustained blood sugar 
levels and less rapid fall to hypoglycemic values when placed on such a diet. 
It is probable that the fundamental disease process was little altered by such 
therapy. 

We wish to express our appreciation to Miss Jean Fulkerson, head dietitian for the 
pediatric services, who aided us very greatly in calculating all of the diets and making 
valuable suggestions as to various foods to use in them. 
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THE EFFECT OF PREOPERATIVE ROENTGEN-RAY THERAPY ON 
ARTERIAL HYPERTENSION IN EMBRYOMA (KIDNEY) 

J. Edmund Bradley, M.D., and Miles E. Drake, Ph.D., M.D. 

B BALTIMORE, Md. 

R OENTGEN-RAY irradiation of the adrenals 1 to reduce arterial hypertension 
has been reported and paradoxically the kidneys of dogs have been irradi- 
ated to produce experimental arterial hypertension.- The effect of preoperative 
roentgen-ray irradiation on hypertension in eleven cases of renal embryoma 
(Wilms’ tumor) was reported by Daniel. 3 Briefly, the results obtained by this 
author were that in a total of five patients who had extreme arterial hypertension 
(125 mm. Hg or more), three had a marked reduction of the blood pressure 
within three weeks, one had no apparent change in blood pressure, and the 
remaining patient had a massive hemorrhage into the tumor with resultant 
shock and anemia, before the blood pressure could be determined. Six patients 
witli normal or only moderate elevation of blood pressure (110 to 125 nun. Hg) 
demonstrated no alteration in blood pressure readings. 

In the original description' 1 of the association of hypertension with Wilms’ 
tumor, we reported five cases in which hypertension was present. There was 
only one case in this series in which preoperative irradiation had been used, 
and in this case widespread metastases was exhibited to the skull and orbit, as 
well as to the liver ; there was no effect upon the extremely elevated blood pres- 
sure. Since our original report there have been twelve cases of Wilms’ tumor 
admitted to the University Hospital. Ten of these patients had hypertension. 
These ten patients were given preoperative roentgen-ray irradiation. As seen 
in Tabic I, blood pressure determinations were not made on patient No. 6, and 
in patient No. 5 there was no clinical evidence of hypertension. Four patients 
given preoperative irradiation had a marked fall in blood pressure five to eight 
days after the beginning of treatment. Three of these four patients had a 
detectable reduction in size of the tumor, but this was preceded in all cases by 
the change in blood pressure. Two of the patients (Nos. 7 and 9) in this treated 
group are still alive after five and one-half and eight years, respectively. The 
blood pressure of both are well within normal limits at the present time. Six 
patients given preoperative irradiation did not respond with any lowering of 
blood pressure or in the size of the tumor five to eight days after beginning 
treatment. One patient (No. 10) had no reduction in tumor size even though 
there was reduction in blood pressure. One patient (No. S) had a normal blood 
pressure (Fig. 1) following preoperative irradiation, which persisted following 
nephrectomy and remained within normal range until six months later, when 
with the development of pulmonary metastases hypertension occurred. Irradi- 
ation to this area resulted in a return of the blood pressure to normal limits. 
There was no evidence clinically or by roentgenologic examination of recurrence 
of the tumor at the original site. However, upon her return four months later 

From the Deportment of Pediatries, University of Maryland School of Medicine and 
UnUersIty Hospital. 
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there was a large mass filling the entire right abdomen and there had been an 
increase in the pulmonary metastases. During this admission the patient sud- 
denly one evening became speechless and developed temporary blindness and 
loss of hearing; shortly thereafter the patient had a generalized convulsive seiz- 
ure. The blood pressure reading at this time was 220/160 mm. Hg. The con- 
vulsions were finally controlled after one hour with sodium luminal and mag- 
nesium sulfate. Death of this patient occurred eleven and one-half months 
following the initial admission. A post-mortem examination showed widespread 
pulmonary and hepatic metastases, but no evidence of tumor recurrence at the 
original site and with no involvement of the right kidney. 



DISCUSSION 

The cause of the hypertension seen in Wilms’ tumor remains unknown. At 
the time of the original report of the occurrence of arterial hypertension with 
Wilms’ tumor it seemed significant that 5 we were reporting a unilateral renal 
lesion with clinically manifest hypertension which seemed to confirm Goldblatt’s 
experimental observations. Added significance seemed to be attached to our 
observation when Page 0 produced hypertension in the clog by wrapping one 
kidney in cellophane. The resultant appearance of the dog's kidney was not at 
all unlike the gross appearance of Wilms’ tumor with the striking separation of 
encapsulated tumor from apparently normal renal tissue. However, as more and 
more cases of unilateral renal lesions with hypertension were reported, it became 
increasingly apparent that the experimental work of Goldblatt, Page, and 
others had but limited clinical application. So the advocates of hypertension of 
renal or a focal vasoconstrictor origin continue to be pressed by those who adhere 
to a neurogenic and a general vasospastic origin. The hypertension seen ill 
Wilms’ tumor docs not offer any particular solution to the pioblem but presents 
rather new problems. While the preponderant majority of patients with renal 
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cmbryoma have an associated hypertension, some do not, as seen m patient Iso. 5. 
The variability of the hypertension is also of interest. Some have a very markec 
hypertension, others of only a moderate degree. Apparently the severity of the 
hypertension does not provide any prognostic index as in patient No. 9 where a 
2i/o-year-old white girl had an admitting blood pressure reading of 170/110 and 
yet this patient is alive eight years later. Daniel in his report stated that ii- 
radiation probably reduces the hypertension by reducing the size of the tumoi 
mass and thereby lessening the amount of ischemia. In our series, patient No. 
10 had a reduction of hypertension but there was no palpable reduction in the 
size of the tumor. The concept of renal ischemia seemed quite tenable when at 
post-mortem examination of patient No. 2 in this series there was probably inter- 
ference with circulation of the uninvolved kidney due to invasion of the inferior 
vena cava by tumor tissue. This concept also seemed particularly applicable in 
those cases where with removal of the tumor or with reduction in tumor size by 
irradiation the blood pressure would return to normal limits. However, the 
renal ischemia theory does not seem applicable to those cases where metastatic 
lesions in the lungs and in the liver were associated with a return of hyper- 
tension, and further, when irradiation was given over the metastatic areas the 
blood pressure returned to lower levels. 

Originally, we 4 speculated as to whether the tumor tissue itself could be 
responsible for the hypertension. If this were true then it would seem logical 
that this could be the explanation of the above cited ease. One could also reason- 
ably expect to find a pressor substance present in these tumors. Repeated at- 
tempts on our part have failed to demonstrate the presence of any pressor sub- 
stance. It would also be expected that hypertension would be present in all eases 
of Wilms’ tumor. Such has not been our experience or the experience of other 
investigators. We, in our entire series, found it absent in one patient out of a 
total of sixteen patients for an incidence rate of 93.8 per cent; Daniel 3 found 
hypertension present in 77.9 per cent, and Silver 7 in 87.5 per cent. In an at- 
tempt to determine whether there was any alteration in the microscopic appear- 
ance of tumor tissue in those individuals who had marked hypertension and 
those who had less marked hypertension or normal pressure, we have carefully 
examined all tumor sections and we have not been able to detect any cellular pat- 
tern that conforms to the various clinical blood pressure manifestations. 

It is interesting that irradiation in a number of our patients resulted in a 
substantial fall in blood pressure particularly when renal irradiation has been 
used to produce experimental nephritis and hypertension. The failure of a num- 
ber of patients to respond with any reduction in tumor size as a result of irradia- 
tion is contrary to statements made by many authors that these tumors are 
extremely sensitive to roentgen-rav therapy. There does not seem to us to be 
any advantage in the use of preoperative irradiation except, in those eases where 
the. tumor size is such that, it is surgically unmanageable and must be reduced 
in size. 


The occurrence of hypertension with unilateral renal lesions 
a causative renal factor. However, the failure of hypertension to 


does suggest 
occur in all 
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eases of venal emhrtoma. and even more striking the apparent occurrence of 
liypei't elision due to metastatic lesions in organs other than the kidney, is sug- 
gestive of other factors than renal ischemia being responsible for the hyper- 
tension in those eases. 


SUMMARY 

The effect of the use of preoperative roentgen-ray therapy on ten patients 
with arterial hypertension which was found in association with enibryoma of 
the kidney is reported. 
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INCIDENCE OF MYCOTIC INFECTIONS IN CHILDREN WITH 
ACUTE RESPIRATORY DISEASE 


Frances C. Whitcomb, M.S., Albert Milzer, Ph.D., M.D., and 
Ralph II. Khnstautf.u, M.D. 

Chicago, III. 


W ITHIN the past decade the concept that pulmonary calcifications are al- 
most invariably of tuberculous origin has been challenged. In 1942 
Aronson, Saylor, and Parr, 1 on the basis of tuberculin and coccidioidin tests, 
demonstrated that coccidiomycosis is probably the cause of pulmonary calcifica- 
tion in negative tuberculin reactors among the Indian children in the Southwest. 
Long and Stearns 2 found that inductees from the Bast Central part of the 
United States had a greater incidence of pulmonary calcifications than inductees 
from other parts of the country. C. E. Smith 3 suggested that histoplasmosis 
might be the cause of pulmonary calcification in negative tuberculin reactors in 
the East Central and Middle Western parts of the United States. Christie and 
Petersen 4 and Palmer 5 showed that a correlation exists between histoplasmin 
sensitivity and pulmonary calcification in individuals with negative tuberculin 
skin tests. Bunnell and Furcolow' 1 have pointed out that whenever extensive 
search for histoplasmosis is made there is a marked increase in the number of 
cases reported. They reported ten proved cases of histoplasmosis; two of the 
ten patients recovered. 

The purpose of the present study was to conduct skin tests and cultural and 
serologic studies for pathogenic, systemic fungi in children with acute respira- 
tory disease, including pneumonia. Special note was made of children with a 
history of allergy. Cross reactions between histoplasmin and other fungus 
antigens and the effect of skin testing on patients under treatment with anti- 
biotics were also noted. The studies were made on patients admitted to the 
Sarah Morris Hospital for children. Emphasis was placed on children whose 
roentgenograms showed early pulmonary infiltrations as well as nodulai’, focal, 
or fibrotic lesions. The children ranged in age from 3 weeks to 14 years. A 
lotal of 211 children were studied. Sixtv-three had clinical and x-ray findings 
of pneumonia, while seventy-two had acute upper respiratory infections. The 
remaining seventy-six children had no evidence of infectious disease, and these 
served as controls. All of the children were skin tested and cultured for patho- 
genic bacteria and fungi. Complement fixation tests were done only on the chil- 
dren with x-ray evidence of pneumonia and positive skin tests. 

As a result of these studies three proved and two presumptive eases of 
fungus infections were demonstrated: (1) a case of benign histoplasmosis with 
sympto ms of atypical pneumonia to be described fully elsewhere 13 ; (2) a fatal 
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infection clue to an unidentified fungus producing granulomatous lesions of the 
lung, liver, and kidney; (3) Candida albicans infection of fhe lung associated 
with malnutrition: and (4) two children whose x-ray findings and clinical symp- 
toms were compatable with a cases of geotrichosis previously reported. 7 


MATERIAL AXD METHODS 


The children were routinely skin tested with histoplasmin,* blastomycin,® 
coccidioidin.T torulin.t and tuberculin (PPD).§ These were prepared from the 
mycelial phase of the following fungi, respectively: Histoplasma capsnlahnn, 
Blastomyces dennatitidis, and Coccidioidcs immitis. They were used in dilu- 
tions of 1-1,000. PPD was used in dilution of 0.0001 mg. 

The antigens were injected intraeutaneouslv in 0.1 c.c. amounts into the 
volar surface of the forearm. A separate set of syringes and needles was used 
for each antigen. The skin tests were read at the end of forty-eight horn’s, at 
which time both induration and erythema were noted and measured. Reactions 
of 5 mm. or more of induration measured forty-eight hours after injection were 
considered positive. All others were interpreted as negative. The injections 
were done by the same person, and the skin tests were read and measured in- 
dependently by two of us. 

Chest x-rays were made routinely of children with acute respiratory disease 
on standard x-ray films (8 x 10 inches or larger). The films were read by the 
roentgenologist of Michael Reese Hospital without knowledge of results of the 
skin tests. 


Each child was routinely cultured with a nasopharyngeal swab on media 
suitable for growth of bacterial as well as fungus pathogens. Repeated gastric 
Image, blood, stool, and, in some instances, bronchial secretions in selected cases 
whose x-ray showed pneumonic infiltrates were cultured. All specimens were 
collected in sterile containers and planted immediately. A thorough search was 
made for the tubercle bacillus using Petragnani and egg yolk media, guinea pig 
and mouse inoculations. 8 F ungus cultures were planted in duplicate on plates 
containing cystine brain-heart infusion agar with 20 and 40 units of penicillin 
and streptomycin per cubic centimeters respectively. One plate was incubated 
at 37 and the other at 25° O. Littman’s media, 0 potato dextrose, and Sabow- 
aud s media were also inoculated with each specimen and incubated at 25° C. 
Cultures for aetinomyces were made on beef infusion agar using the spray dish 
technique. 10 

Serum was drawn from patients with positive fungus skin reactions and 
\-ray findings of pneumonic infiltrates for fungus complement fixation tests. 
1 he technique of Tenenberg and Howell was used.” Complement fixation tests 
were done on approximately 75 per cent of positive fungus skin test reactors 
wifhjmeumomc infiltrates. Histoplasmin and blastomyein antigens for the 
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complement fixation tests were furnished by Eli Lilly and Co. Doubtful and 
positive results were repeated using 1115 histoplasmin and B7 blastomycm 

antigens. 

results 

The results of the fungus and tuberculin skin tests in the three groups of 
children studied are summarized in Table I. As shown in Table I, no signifi- 
cant difference ay as found between the three groups of children studied. All 
positive skin tests for the fungus antigens were obtained during the acute stage 
in children Avitli respiratory disease. Approximately 25 per cent of the negative 
reactors Avere giA r en repeat skin tests after tAvo Aveeks Avith negative results. An 
additional 15 per cent Avere retested six Aveeks to three months after the initial 
test, again Avith negative results. 


Table X. Summary of Results Obtained with Skin Test Antigens in Two Hundred 
Eleven Children AATtii Various Clinical Findings 


SKIN TEST ANTIGEN REACTION 

NO. WITH 
EVIDENCE OF j 
PNEUMONIA 1 

NO. WITH 
UPPER 

RESPIRATORY 

INFECTIONS 

CONTROLS 
(NO EVIDENCE 
OF INFECTIOUS 
DISEASE) 

Histoplasmin-negative, tuberculin-positive 

7 

13 

13 

Histoplasmin-positive, tuberculin-positive 

i* 

3 

4 

Histoplasmin-positive, tuberculin-negative 

3 

3 

3 

Blastomyem-positivo, tuberculin-negative 

1 

0 

0 

Blastomycin-positive, tuberculin-positive 

1 

0 

1 

Torulin-positive only 

0 

1 

1 

Geotrichum-positive only 

1 

0 

0 

Gcotriclium-positive, coccidioidin-positive 

1 

0 

0 

Negative reactors 

48i 

52 

54 

Total no. tested 

Go 

72 

76 


*11. capsulatum was isolated and a positive histoplasmin complement fixation test was 
also demonstrated (Case 1). 

tlncludes two patients who died of miliary tuberculosis. 


Three positive cultures of significant pathogenic fungi were obtained. One 
strain of II. capsulatum Avas isolated from the blood during the acute stage from 
a child (Case 1) with “atypical pneumonia.” This patient also had a positive 
complement fixation and skin test for histoplasmosis. This case is discussed in 
greater detail beloAv. An unidentified fungus Avas isolated from a fatal case 
Avith granulomatous lesions of the lung, liver, and kidney (Case 2). Finally, 
C. albicans was isolated repeatedly from an infant with pneumonia and mal- 
nutrition. Although about 5 per cent of the nasopharyngeal cultures of the 
three groups of children were positive for C. albicans, we believe that the isola- 
tion of C. albicans in Case 3 is significant because this fungus was isolated re- 
peatedly in predominant numbers from gastric laA'age, bronchial secretions, and 
stool cultures of this child. Furthermore, he responded to therapy with large 
doses of iodides. Negative results were obtained in cultures for other patho- 
genic fungi. The usual pathogenic bacteria were recovered in throat cultures 
of the group of children with acute upper respiratory tract infections. No sig- 
nificant pathogenic bacteria were isolated in most instances from tlie pneumonia 
group. Negative results Avere obtained in complement fixation tests with fungus 
antigens except for the positive histoplasmosis in Case 1. The following is a 
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brief abstract of the clinical records of the three proved and two presumptive 
eases of fungus infections encountered during the present study. 

Case 1. — The patient. J. G., a Negro boy aged 12 years, had numerous ad- 
missions into Sarah Morris Hospital with a diagnosis of rheumatic heart disease. 
He was readmitted September 4 after a vacation at a summer camp where 
he developed an acute respiratory infection. At this time he was positive to 
histoplasmin (7 mm. induration) and tuberculin (13 mm. induration). The 
tests for other fungus antigens were negative. Complement fixation tests were 
positive for histoplasmin only on Dee. 1, 194S (4 plus), December 20 (3 plus), 
and April 2, 1949 (2 plus). On November 17 he was readmitted with a diag- 
nosis of atypical pneumonia. He was now positive to histoplasmin (20 mm. 
induration) and tuberculin (10 mm. induration). Other fungus antigens re- 
mained negative. The roentgenogram revealed a large patch of parenchymal 
infiltration in the left midlobe. II. capsulation was isolated from a blood culture 
drawn November 17. Cultures of bronchial secretions, gastric washings, and 
stools were negative for II. capsulation and the tubercle bacillus. Guinea pig. 
and dba mice inoculations for tubercle bacillus were also negative. The bronchi- 
al secretions and gastric lavages were inoculated into two groups of six white 
mice each, which were saci'ificed after varying intervals. One mouse inoculated 
with bronchial secretions and sacrificed after six weeks revealed a few tubercle- 
like lesions in the liver and spleen from which II. capsulation was isolated. 
This case is reported fully elsewhere. 12 

Case 2. — The patient, N. C., c a 3-year-old child, had been admitted into 
the hospital at various times with anemia, enlarged lymph nodes, splenomegaly, 
and skin lesions, ne was readmitted in September, 1946. At this time the 
Mantoux test formerly negative became 3 plus. His abdomen was distended. 
A paracentesis was done, and the fluid obtained was examined and cultured for 
the tubercle bacillus with negative results. He received x-ray therapy and after 
a stormy course was discharged with the diagnosis of tuberculous peritonitis, 
lie was admitted once more in November, 1946. The clinical findings and x-ray 
were compatible with osteomyelitis. The Mantoux and histoplasmin skin tests 
were negative at this time. 

Ilis final admission was on May, 1947. He had large white patches in the 
mouth, and the liver was markedly distended. An exploratory operation was 
done and a large abscess filled with caseous material was seen in the liver. No 
organisms were seen on direct smear. The pus was cultured and an unidentified 
fungus was isolated which grew in cream to grav-colored colonies after incuba- 
tion at room temperature or 37° C. for five days. 

The patient went downhill rapidly and died. At autopsy the lungs, liver, 
and kidney showed numerous granulomatous lesions. The "same fungus was 
isolated. Microscopic sections showed gram-positive mvcelia in the lungs. The 
organism isolated is not one of the known pathogens and so far has not been 
identified. Mice inoculated with the organism developed abscesses in the skin, 
peritoneum, and liver. The patient's brother died of the same tvpe of disease 
two years previous with similar findings at autopsy. Sections of the tissues of 
the latter showed no mvcelia. 

Case 3. — L. Vi a 7-month-old Negro male infant, was transferred to this 
hospital with pulmonary pathology involving the right apex suspected of being 
either pneumonia or tuberculosis. Ilis emotional and somatic development were 
retarded. C. albicans in predominating numbers was isolated repeatedly from 

•Tills case Is reported v.lth the pci mission of Dr. Philip Rosenhlum. attending physician 
of Sarah Mom's Hospital. 
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gastric lavage, bronchial secretions, and stool cultures. Skin tests with the 
various fungus antigens and tuberculin were negative except foi Candida. It 
was noted that he had repeated asthmatic attacks He was found to be sensitive 
to both human and cow’s milk. A diagnosis of food allergy with secondary 
pulmonary infection due to C. albicans was made. The patient began to im- 
prove gradually with dietary regulation and large doses of iodides. 


C ASE 4._The patient, It. Y., aged 6 years, had a fever of six months dura- 
tion He was a thin, white male child who appeared chronically ill. The initial 
signs of the onset of illness were a sore throat and coryza. He developed a pro- 
ductive cough. Three weeks after onset of fever the x-ray showed lung path- 
ology Streptomycin therapy was instituted with no effect. The sputum was 
white and mucoid but never blood-tinged. The patient lived with his family 
near a stone quarry and had never left Kankakee, 111. His skin test remained 
negative to all fungus antigens and repeated cultures were negative for patho- 
genic fungi. Because of the similarity of this case, both clinically and in x-ray 
findings, to a case of geotrichosis reported by one of us, 7 it was decided to skin 
test the patient with a broth filtrate of geotrichum. He was injected intra- 
dermally with 0.1 c.c. geotrichum broth filtrate in one arm, and the same amount 
of the uninoculated media in the other arm. He was positive with hard indura- 
tion of 10 mm. to geotriehum while the control inoculation was negative. His 
entire family were all positive to geotriehum with induration ranging from 10 
mm. to 20 mm. Treatment with potassium iodide was instituted. The lung 
fields cleared slowly with some residual pulmonary fibrosis and he recovered. 
These eases are to he reported in detail elsewhere. 


Case 5. — B. Y., aged 4 years, and a sister of Case 4, developed mild respira- 
tory symptoms in June, 1947, at about the time her brother became ill. X-ray 
of the chest revealed enlarged hilar lymph nodes hut no pulmonary infiltrations. 
Subsequent films taken during the next six months revealed pulmonary infiltra- 
tions in both lung fields similar to Case 4. During this time she had a mild 
cough, but appeared well. On Feb. 11, 194S, she began taking large doses of 
saturated potassium iodide and when seen on April 1, 1948, was perfectly well. 
An x-ray at this time showed complete clearing of the pneumonic process. A 
skin test with geotriehum antigen showed a 2 plus reaction, while other fungus 
antigens were negative. Nasopharyngeal smears and cultures were negative. 
A follow-up examination on Sept. 18, 1948, revealed a well child. 


DISCUSSION 

The object of the present study was to investigate the role of mycotic in- 
fections in respiratory tract diseases of children based on cutaneous, serologic, 
and mycologieal findings. A summary of the results obtained with skin test 
antigens in 211 children with various clinical findings is shown in Table I. The 
children were arbitrarily divided into three clinical categories: (1) those with 
pneumonia; (2) those with acute upper respirator}’ infections; and (3) a con- 
trol group comprising children with no evidence of infectious disease. 

As shown in Table I the results of the skin reactions of the three groups 
were essentially the same. The total positive reactors to the fungus antigens 
in the three clinical groups were 12.7 per cent, 9.7 per cent, and 11.8 per cent, 
respectively. Also no significant difference is seen if all children with respira- 
tor}’ infection (total 135) are compared with the control group The incidence 
of positive reactors in the former is 11.1 per cent, while it is 11.8 per cent in the 
latter. Pcativc fungus skin tests were obtained only during the acute stage in 
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children with respiratory diseases. An average of S per cent of the children 
in the three groups had positive histoplasmin skin tests, and they ranged in age 
from 3 to 13 years. In this connection it is of interest that Bendenkopf and 
associates 13 found that the histoplasmin sensitivity in university students resi- 
dent of Cliicago was 10 per cent for the age group 15 to 19 years. 

Only about one-half of the children in the pneumonia group had clinical 
findings of pneumonia in addition to positive radiologic evidence. In this group 
no significant pathogenic bacteria were isolated in most instances. On the other 
hand, in most of the children with acute upper respiratory infections, the usual 
pathogenic bacteria such as beta hemolytic streptococci, eoagulase-positive 
Staphylococcus aureus, pneumococci, etc., were isolated from nose and throat 
cultures. 

Four children, representing the three categories, showed some cross re- 
action between histoplasmin and blastomycin. No false positive skin reactions 
were noted in individuals under penicillin or streptomycin therapy. It is of 
interest to note that only nine of the 211 children tested gave a history of 
allergy. Six of the allergic children were nonreactors. One was histoplasmin- 
positive and tuberculin-negative; one was positive to both histoplasmin and 
tuberculin, while the third was positive to blastomycin only. 

Bunnell and Furcolow® cited three eases in which skin sensitivity did not 
appear before the forty-sixth day after onset of illness. Twenty-five per cent 
of the negative reactors in our series who were given repeat skin tests after two 
weeks remained negative. In only about 15 per cent of the pneumonia group 
was it possible to do repeat skin tests six weeks to three months after the first 
test, and again the results were negative. Perhaps additional positives would 
have been found if it had been possible to carry out more repeat skin tests after 
a longer interval of time. 

During the course of these studies three proved and two presumptive eases 
of fungus infection were demonstrated. The first was a case of primary histo- 
plasmosis with clinical and x-ray findings of atypical pneumonia. This patient 
also had a positive complement fixation and skin tests for histoplasmosis. Tests 
for other fungus antigens were negative. H. capsulation was isolated from blood 
drawn during the acute stage of this case and also from bronchial secretions. 
Case 2 was a fatal one of a child with granulomatous lesions of the lung and 
liver. An unidentified fungus isolated from the lungs was pathogenic for mice. 
Microscopic sections showed the presence of mycelia in the lungs of this child. 
In Case 3 C. albicans was isolated from an infant suffering from pneumonia and 
malnutrition. This patient had negative reactions to all fungus skin test anti- 
gens except Candida and recovered following dietary regulation and large doses 
of iodides. Although, as already mentioned, about 5 per cent of the naso- 
pharyngeal cultures of the three groups studied were positive for C. albicans, 
and this species is known to be part of the normal throat flora, we feel that the 
finding of C. albicans in Case 3 was significant because this organism was iso- 
lated in predominant numbers repeatedly from the gastric lavage, bronchial 
secretions, and stool cultures. Furthermore, he had a positive skin test for 
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Candida only. Finally, lie responded to large doses of iodides. Cases 4 and 5 
were two siblings whose x-ray findings and clinical symptoms were similar to a 
case of geotrichosis previously described by one of us.‘ These children s iowe 
a positive skin test for geotriclram filtrate and responded to iodide therapy al- 
though the lung fields cleared slowly with some residual pulmonary fibrosis. 
Skin tests with other fungus antigens were negative. 


SUMMARY AND CONCLUSIONS 

1. A survey to determine the incidence of systemic mycotic infections in 
acute respiratory diseases was done on 211 children. Bach child was skin 
tested with various fungus antigens, and a nasopharyngeal culture was made for 
pathogenic bacteria and fungi. Fungus complement fixation tests as well as 
repeated bacterial and mycotic cultures of gastric lavage, bronchial secretions, 
and stools were carried out in selected cases with pneumonic involvement. 

2. No significant difference was found in skin tests with histoplasmin, 
blastomycin, torulin, or coccidioidin in children with pneumonia, acute upper 
respiratory infections, or in the control group having no evidence of infectious 
disease. A total of sixty-three children with pneumonia were studied. Three 
were histoplasmin-positive and tuberculin-negative; one was histoplasmin-posi- 
tive and tuberculin-positive; one was blastomyein-positive only; and one was 
blastomycin and tuberculin-positive. One was positive to geotriehum filtrate 
only and one to geotrichum filtrate and coccidioidin. Of the seventy-two chil- 
dren with upper respiratory infections, three were positive to histoplasmin only ; 
three to histoplasmin and tuberculin, and one to torulin only. In the control 
group of seventy-six children, three were histoplasmin-positive only; four were 
positive to histoplasmin and tuberculin, and one was positive to torulin only. 

3. Three proved cases of fungus infection were demonstrated: (1) a pri- 
mary histoplasmosis with clinical findings of atypical pneumonia from which 
H. capsulatum was isolated during the acute stage; (2) a fatal infection with 
granulomatous lesions of the lung, liver, and kidney from which an unidentified 
fungus was isolated; and (3) C. albicans infection of the lung associated with 
malnutrition. Two presumptive cases of geotrichosis are described. 

4. Although no significant correlation was found between systemic mycotic 
infections and acute respiratory disease in the present study, a fungus etiology 
should be considered in eases of atypical pneumonia because of the positive 
finding described. 
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DIABETES MELLITUS IN CHILDREN 

Review of 500 Cases 

Henry J. John, M.D., F.A.C.P. 

Cleveland, Ohio 

T HE diabetes seen in children may be considered to be a “pure” form of the 
disease, since it is uncomplicated by the degenerative changes which play 
a large part in the development of diabetes in older persons. Hence it is in- 
structive to analyze the results in young patients after twenty-six years ex- 
perience with insulin treatment. 

The series of 500 cases reported here has been observed over a twenty-seven- 
year period, so a few of them antedate the 1 1 insulin era. ’ ’ Some of these pa- 
tients I have observed continually over many years. I have traced as many 
of the others as possible through correspondence with them or their families. I 
have no recent report on 136, or 27.2 per cent. Of the 364 patients traced, 303 
are living and sixty-one are dead ; i. e., 83.2 per cent of those traced are living 
and 16.7 per cent are dead. 

INCIDENCE 

The 500 cases of diabetes occurring in patients in the first two decades 
of life were observed in a total series of 6,000 diabetic patients (which I am 
reporting elsewhere). Thus, the incidence of patients under 20 years of age 
is 8.3 per cent. Fig. 1 shows the incidence by decades in the total series. 

Age . — Diabetes mellitus may occur in a child at any age. In this series 
there were two children who were less than one year old when the disease ap- 
peared. Schwartzman and associates 1 collected from the literature and re- 
viewed fifty-seven cases of diabetes mellitus in infants less than a year old. In 
the present series there were 263 instances in which the onset of diabetes oc- 
curred in the first decade and 237 in the second decade. Fig. 2 shows the inci- 
dence by years. This seems to indicate that the majority of cases of juvenile 
diabetes occur between the ages of 4 and 12 years. This finding may not be of 
statistical significance, but, owing to the rapid rate of growth during this period, 
it may be well to look for evidence in other series on this point. 

Sex . — The sex distribution in this series of diabetic children was practically 
equal, as is true of other reported series (Table I). There were 255 .(51 per 
cent) boys and 24:> (49 per cent) girls. This finding is in definite contrast to 
the sex incidence of diabetes generally, as shown bv mv total series of 6 000 
eases; among these patients of all age groups, the incidence in males was 43 3 
per cent and in females 5G.7 per cent. 
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Table I. Sex Incidence op Diabetes in Children 


A UTHOR 

Priesel and 'Wagner,? 
Pirquet 3 

.Toslin and White 4 
Sundby 5 _________ 

Total 


NUMBER 

152 

5,321 

750 

159 

6,382 


PER CENT 

MALE ) 

52 

51 

50.4 

51 

50.9 


female 

48 

49 
49.6 
49 
49.1 


Table II. The Hereditary Factor in 500 Diabetic Children 


CASES 

No history obtained 

73 


1 

100 

PER CENT 

History obtained 

Gentile 

Jewish 

427 

381 

46 

S9.2 

10.8 


Hereditary history of diabetes 

Gentile 

116 

101 

27.1 

23.4 

(of total group) 




26.4 

(of Gentile group) 

Jewish 


15 


3.7 

(of total group) 




33.5 

(of Jewish group) 

Familial history of diabetes 

Gentile 

19 

18 

4.4 

4.2 

(of total group) 




4.9 

(of Gentile group) 

Jewish 


1 


0.23 (of total group) 




2.2 

(of Jewish group) 

Combined hereditary and familial history’ 

135 


31.5 



of diabetes 

Gentile 

119 

27.6 

(of total group) 






31.3 

(of Gentile group) 

Jewish 


10 


3.9 

(of total group) 




35.5 

(of Jewish group) 


ETIOLOGIC FACTORS 

The Uvo factors of prime importance in the etiology' of diabetes in children 
are heredity and infection. 

Heredity . — In the 500 cases, no history regarding hereditary or familial 
diabetes was recorded in seventy-three instances. Of the 427 cases in which the 
history was explicit in regard to this factor, there was diabetes in the hereditary 
background in 116. There was a familial history' in an additional nineteen cases 
(Table 11). The hereditary factor was approximately equal in the boys and 
the girls. The percentage of Jewish children in whom hereditary' influences 
were present was somewhat higher than that of the group as a whole. Of the 
427 children, forty'-six were Jewish and there was a hereditary or familial his- 
tory of diabetes in sixteen of these, or 35.5 per cent (as contrasted with 31.5 
per cent for the entire group). My impression is that the influence of heredi- 
ty may he more pronounced than is indicated by these percentage figures, since 
it has been my experience repeatedly that in children whose history showed no 
diabetes in the family at the time of onset, continuous follow-up has later re- 
vealed the presence of diabetes in some other member of the family. Hence 
1 would venture to estimate the actual incidence of an hereditary tendency 
in diabetic children as about 40 per cent. The incidence as given by other 
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Table III. The Hereditary Factor in Diabetic Children (Other Authors) 


AUTHOR 

CASES 

FAMILIAL and 

hereditary diabetes 
(%) 

Friese and J ahr c 

60 

11.6 

Toverud" 

47 

17 

Lion and Moreau 5 

100 

23 

Priesel and Wagner- 

10S 

27 

Host 5 

50 

30 

Ladd 10 

35 

37 

Joslin and White* 

750 

40 

Sehwartzman et al. 1 

2S 

43 

C'oIIens and Gravzel 11 

10 

50 

Smyth 1 - 

31 

54 


Table IV. The Factor of Infection in 500 Diabetic Children 


TYPE OF INFECTION 


TIME 

OF ONSET 

OF DIABETES 

FOLLOWING INFECTION 

1-lU 

DAYS 

| 11-20 | 21-30 | 31-4tl| 41-50 

51-00 

UNDER 
1 year 

NOT 

STATED 

TOTA7. 

Mumps 

5 

1 

2 


1 

3 

25 

37 

Influenza 

9 

7 

7 

o 

5 


3 

33 

Measles 

o 

i 

2 

i 

i 

2 

2 

11 

Dysentery 

i 

i 

i 




2 

0 

Pneumonia 



4 

l 


3 

2 

10 

Intestinal toxemia 







3 

•V 

Boils 

i 

i 

1 





3 

Tonsillitis 

i 

i 


i 

i 



4 

Nephritis 







o 

2 

Glandular fever 



O 

i 




3 

Jaundice 

o 

i 






3 

Septic endocarditis 







i 

1 

Poliomyelitis 



1 



1 


O 

Abscessed teeth 




l 




1 

Infections (nonspecific or 









unknown type) 

i 

i 

1 




23 

20 

Pvelitis 



1 




1 

o 

German measles 

i 







1 

Scarlet fever 

*> 

i 

1 




1 

5 

Mastoiditis 



1 




1 

O 

Whooping cough 



1 

i 

i 

1 


4 

Chicken pox 

o 


o 





4 

Otitis media 



I 





1 

Total 

27 

n; 

27 

0 2 

9 

10 

07 

164 


authors reporting on small series varies from 11 to 54 per cent (Table III). 
Joslin and White, 4 who reported a series of 750 cases, found the incidence to 
he 40 per cent. 

Infection . — Infections of various types play a definite role in the causation 
of diabetes in children, as has been amply demonstrated in literature on 
this subject. 13 The common observation of the onset of diabetes within ten 
to thirty days following various childhood infections certainly furnishes pre- 
sumptive evidence that the infections were a factor of importance in the develop- 
ment of these cases. In the present series of 500 cases, there was a history of 
recent infection in 1C4 instances (Table IV). In eighty-seven, the diabetes ap- 
peared within sixty days after the infection; in ten, within one year, and in 
sixty-seven, the exact time of onset in relation to the infection was not stated. 
Thirty-seven eases developed following mumps and thirty-three after influenza. 
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There we twenty-six cases after infections of nonspecific or unknown type. 
Other infections which were followed by diabetes in this series were measles, 
dysentery, pneumonia, intestinal toxemia, boils, tonsillitis, nephritis, glandular 
fever, infections jaundice, septic endocarditis, poliomyelitis, abscessed teeth, 
pyelitis, German measles, scarlet fever, mastoiditis, whooping cough, chicken 
pox, and otitis media. The time of onset and the distribution of cases following 
these infections are shown in Table IV. 

The presence of a history of recent infection in 164 cases (32.8 per cent) in 
this series is in keeping with the observations of other authors, some of whom 
report a higher percentage. Friese and Jahr c stated that in nearly three-fourths 
of their series of sixty diabetic children they could demonstrate that diabetes 
developed shortly after an infection. Fischer 14 reported that the onset of dia- 
betes in his sei'ies was immediately traceable to infection in approximately 35 
per cent of the cases. Landabure and Magdalena 15 showed that acute infectious 
diseases had preceded diabetes within ninety days in 23 per cent of their cases. 
Adams 10 called attention to the fact that the incidence of diabetes mellitus in- 
creases in the fall, winter, and spring, when infections are most common. Jones 17 
reported a high incidence of cases of diabetes following an influenza epidemic. 

In the present series, the largest number of eases of diabetes following a 
particular infection was that related to mumps. Pancreatitis which occurs as 
a complication of parotitis has been reported frequently in the literature, and 
in a proportion of these cases diabetes is the eventual result. I have seen 
several such cases in adults, as well as in the children reported here. Among 
the authors who have reported cases of diabetes after parotitis are Gilhespie 
and Holden, 18 Jacob, 10 Harris, 20 and Fischer. 14 

The fact, as shown in this series, that diabetes in children develops after 
many types of infections, is amply corroborated by numerous reports by other 
authors of the onset of diabetes following various infectious diseases. Among 
these reports are the following : after acute colds, tonsillitis, and influenzal in- 
fections, Lierle and Porter, 21 Wendt and Peck, 22 Jones; 17 after- purpura, 
Lefkowitseh ; 23 after pyelitis, Smith ; 24 after hepatitis and jaundice, Sweeney and 
Shirley, 25 Brems, 20 Freund and Marcliand ; 27 after malaria, Ran 28 and after diph- 
theria, Hector. 20 Numerous authors have called attention to the disturbance of 


carbohydrate metabolism that occurs during or after encephalitis or poliomye- 
litis. Kasanin and Grabfield, 30 in a study of seventeen cases, concluded that 
there was a fundemental disturbance of sugar metabolism in epidemic encepha- 
litis and that this derangement persisted in patients suffering from mental 


sequelae of the disease. Similar conclusions have been reported by McCowan, 31 
Brugseh, Dressel, and Lcwy, 32 Aschner, 23 Karplus and Kreidl; 34 Nordmann 35 
leportcd hyperglycemia in poliomyelitis and Schwartzman and associates 1 
found diabetes associated with neuropathy in six of forty-eight eases. A few 
authors have attempted to show a relationship between svphilis and diabetes 
but the general concensus is that syphilitic infections are of no significance as 
an etiologic factor m diabetes. In this sei-ies there was no case in which svphilis 
could have been a predisposing factor. 
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MECHANISM OF INFECTION IN PRODUCTION OF DIABETES 

The question is unanswered as to why infection precipitates diabetes in one 
child and does not do so in ninety-nine others. Is it that the child who becomes 
afflicted with diabetes had a decreased insulinogenic reserve which was ex- 
hausted by the added strain of the infection" Is it that in the individual in- 
stance in which diabetes appears, the particular predisposing infection caused 
a more virulent toxemia than in the usual ease? Perhaps both of these factors, 
and others not yet recognized, are important. 

One fact that is well established is that infection affects the function of the 
pancreas adversely. In a diabetic child whose condition is well under control, 
for example, on a dosage of 20 units of insulin daily, a febrile condition may 
so upset the picture that the dosage must be increased to SO units to control 
the hyperglycemia. Knowing that this is true in the diabetic child, it is easy 
to imagine a similar situation (and there is clinical and experimental evidence 
to support this assumption) in the nondiabetic child during an infection. 

The possibilities usually considered to explain the decreased sugar tolerance 
during au infection, both in diabetic and nondiabetie individuals, are: (1) re- 
duced insulin output or a prior decreased insulinogenic reserve; (2) inability 
of the liver to store glycogen readily; .(3) interference with the action of in- 
sulin; (4) derangement of the mechanism of nervous control of sugar metabo- 
lism; (5) an increased output of epinephrine or of pituitary secretion which 
inhibits the effect of insulin. Opinions differ considerably as to which of these 
factors is mainly responsible, alone or in combination. It would appear to me 
that interference with the action of insulin, either by toxic products or by in- 
creased secretion of suprarenal or pituitary hormones antagonistic to insulin, 
is the most likely probability. If the liver damage were of prime importance, 
hyperglycemia would be encountered more frequently; furthermore, in patients 
with marked cirrhosis of the liver there is no hyperglycemia. Labhe and 
I5oulin a# in a study of nondiabetie patients during acute infections, found ali- 
mentary glycosuria in 75 per cent. The disturbance in glucose regulation did 
not parallel the severity of the infection, and there was no sign of insufficiency 
of liver function. They stated: “It is possible that recurrences of this tran- 
sient disturbance of glucose balance create a true diabetes more frequently 
than believed.” Lawrence 37 suggested, on the basis of experimental and clin- 
ical evidence, that toxins and infections antagonize insulin action by the stimu- 
lation of the thyroid and suprarenal glands. A contrary opinion has been 
stated by Fukuda and Ttabashi: 3 ' they believe that hyperglycemia during infec- 
tion in febrile diseases is caused by the action of bacterial toxins on the central 
control mechanism and not by peripheral action on the suprarennls and on the 
liver. 

Although many questions remain as to the mechanism of the influence of 
infection on development of the diabetic state, the evidence, both clinical and 
experimental, that the carbohydrate metabolism is disturbed during infections 
is quite conclusive. A typical report is that of Williams and Dick, 30 who studied 
the carbohydrate metabolism in 10S patients with infections such as scarlet 
fever, diphtheria, pneumonia, influenza, measles, erysipelas, encephalitis, mumps, 
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epidemic meningitis, poliomyelitis, and acute tonsillitis, and m twenty-nine rab- 
bits and three dogs in which infections were produced experimentally, tem- 
porary glycosuria occurred in 41 per cent of the animals, m six animals 
this decreased tolerance lasted for several weeks or months and required treat- 
ment. The animals also showed an increased amount of dextrose in the urine 
during the period of acute infection. Necropsies on the animals that died re- 
vealed microscopic evidence of degeneration in the islets of Langerhans. 

In view of the large number of eases of diabetes which occur in children 
after infections, it would he well for pediatricians to examine the ui ine foi sugai 
once a week for four to six weeks after such an illness. If this were done, dia- 
betes would be discovered early in many instances, with great advantage to the 
children concerned. In the earliest stage, the process affecting the islands of 
Langerhans may still be reversible, whereas in later stages it becomes irrever- 
sible and the pancreatic damage becomes permanent. The earlier the recogni- 
tion of the insulinogenic weakness, the better the chance to control the condi- 
tion and prevent additional damage. 


MANAGEMENT OP DIABETIC PATIENTS DURING ACUTE INFECTIONS 
The two cases which follow illustrate the importance of adequate protection 
of the diabetic child during intercurrent infections. 


Case 1. — Pig. 3 shows the course of the diabetes and the treatment required 
for its control in a patient who contracted the disease at the age of 8 years. 
With adequate treatment, the diabetic condition improved sufficiently that all 
insulin could be discontinued. He presented a normal fasting, noon, and eve- 
ning blood sugar and was sugar-free on diet alone on repeated examinations. 
Then he contracted measles. He lived in a small town and his physician did 
not appreciate the change in the glucose metabolism caused by the infection and 
did not reinstate insulin during this period. When I saw him a few weeks 
later, the blood sugar had increased to almost 500 mg. per cent and he displayed 
signs of severe acidosis. Insulin had to be reinstated, and in large doses, and 
now, nearly eighteen years later, he is still required to take large quantities of 
insulin because of the inadequate management of the diabetes during the acute 
infection. This apparently caused permanent damage which is irreversible. 


Cask 2. — In this instance (Pig. 4) , the infection and its subsequent aggra- 
vation of the diabetes were properly considered and managed. This boy was 
I Vs years old in 1936 when he first developed diabetes. At the beginning, the 
blood sugar was high morning, noon, and light, and insulin had to be increased 
up to 50 units daily. After a month and one-half, all insulin could be dis- 
continued for a period of three mouths, during which the three antecibal blood 
sugars were normal. After this, insulin had to be resumed, and in 1938 at the 
age of 9y 2 years, lie was taking 10 to 18 units of insulin and 12 to 15 units of 
protamine zinc insulin a day. At that time he had mumps. With increased 
insulin dosage (to 40 units), there was only slight elevation of the blood sugar 
Afterward, the dosage was reduced to 30 units. Six years later he had a sec’ 
ond attack of mumps. By this time Ids diabetes had increased in severity 
(possibly owing to dietary indiscretion) and he was taking 150 units of insulin 
daily. However, the onset of the infection required onlv n minim-,] in s . 

1 >c insulin dosage. The blood sugar during the infectL and two “ 
showed reasonable control of the diabetic condition since twifoa n if ^ 
terminations were at or near the normal level. 011 1 of tbree de ~ 
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Fig. 4. — Effect of infection (mumps) on the diabetic status in a child, aged 9% years, when 
counteracted by adequately increased insulin dosage. 


CONTRAST OF ETIOLOGIC FACTORS IN ADULTS AND CHILDREN 
As already stated, heredity and infection apparently are the most impor- 
tant etiologic factors in juvenile diabetes ; whereas in older patients obesity and 
degenerative diseases obviously play a predominant role. This is clearly shown 
in the ensuing discussion of glucose tolerance tests, obesity, circulatory disor- 
ders, and hyperthyroidism in groups of children and of adults. 

Glucose Tolerance Tests in Children and Adults in Various Affections . — 
In 1934, I published a series of 192 glucose tolerance tests 40 performed on pa- 
tients under 20 years of age. Some of these tests were made for diagnostic rea- 
sons, others purely for scientific information. It seems pertinent here to re- 
capitulate the results of this study, which are shown in Table V. In this group 
of juvenile individuals, 81.7 per cent showed normal glucose tolerance curves, 
whereas in a group of 1,535 adults subjected to a similar study, normal curves 
were obtained in only 61.5 per cent. Fig. 5 shows graphically the trend of nor- 
mal and diabetic curves of glucose tolerance according to age in the total series 
of 1,727 cases. This chart corroborates the information shown in Fig. 1 on the 
age incidence of diabetes. The findings in regard to the increased incidence of 
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Table V. Glucose Tolerance Tests in 192 Children 


: 

CLINICAL CONDITION 

GLUCOSE 

TOLERANCE 

PER CENT | 

TOTAL 

TESTS 

NORMAL 

| DIABETIC 



Obesity 

12 

*) 

80 

14 

14 

Hyperthyroidism 

14 

3 

82 

IS 

17 

Hvpothvroidism 

10 


100 


10 

Hypopituitarism and dwarfism 

40 

4 

91 

9 

44 

Glvcosuria 

35 

17 

67 

33 

52 

Hyperglycemia 

1 


100 


1 

Arthritis and rheumatic disease 

5 

4 

56 

44 

<) 

Eye affections 

19 

3 

S7 

13 


Neuropathies 

r> 

1 

85 

15 

7 

Hyperpituitarism 

i 

1 

50 

50 


Raynaud’s disease 

i 


100 


1 

Tuberculosis 



100 


,’j 

Skin diseases 

4 


100 


4 

Glycosuria of pregnancy 

1 


100 


1 

Cholelithiasis 

1 


100 


1 

Hypogonadism 

1 


100 


1 

Duodenal ulcer 

1 


100 


1 

Normal 

o 


100 


O 
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diabetes with age suggest that this condition is largely a degenerative disease 
resulting from various affections, endocrine disturbances, infections, arterio- 
sclerosis, and senescence. 

The contrast in the incidence of diabetic-type glucose tolerance curves in 
adults aud children is quite striking. In patients with obesity and hyperthy- 
roidism, for instance, there were about three times as many diabetic curves in 
adults as in children. In the presence of glycosuria, rheumatism, and hypopi- 
tuitarism, the incidence of diabetic curves was about the same in the two 
groups. In rheumatic conditions and chronic infections both groups showed a 
high incidence of abnormal curves. These differences apparently reflect func- 
tional differences between the child aud the adult. The child apparently is a 
better physiologic unit than the adult who has been subject to repeated infec- 
tions, functional stresses and strains, and dietary abuses, and thus has ex- 
hausted much of his initial insulinogenic reserve. Any intercurrent strain im- 
posed on such a background produces greater damage than when the physio- 
logic background is intact. 


Heredity and Infection . — As has already been pointed out, heredity and in- 
fection seem to be the most important etiologic factors in diabetes in children. 
As shown in Table II, there was a history of hereditary or familial diabetes in 
31.5 per cent of this group of children, whereas in a series of 6,000 eases, in- 
cluding both adults and children, the incidence of the hereditary factor was 
19.13. This indicates that heredity is a much more important factor in juven- 
ile diabetes than it is in adults with the disease. The same is true of infection, 
although the actual role of infection is more difficult to assess in adults. The 
appearance of diabetes following an acute infection is by no means rare in 
adults, though a history of this type is much less frequently encountered than is 
the case with children. In adults who have had repeated acute or chronic in- 
fections it is difficult or impossible to say how much of the general physiologic 
breakdown which forms the background for the development of diabetes is at- 
tributable to this cause. That it is not negligible is suggested by the fact that 
the incidence of abnormal glucose tolerance curves is much higher, both in 
adults and children, in patients with rheumatic conditions or chronic infections 
than it is among patients in general. 

Olcsity .— Obesity is not the prominent factor in the causation of diabetes 
in children that it is in adults, although even in very young patients it cannot 
he completely ignored. Fig. 6 shows the percentage incidence of abnormal, or 
hyperglycemic, glucose tolerance curves in adults and in children with obesity. 
Not all of these patients have or will have frank diabetes, but the abnormal 
carbohydrate metabolism represents a warning signal that the disease may de- 
velop if the obesity remains uncontrolled. This is corroborated by the striking- 
ly similar incidence of a history 0 f obesity in diabetic patients. In a series of 
2,970 diabetic patients of all ages in whom this factor was determined definite- 
ly, it was found that 33.9 per cent were and always had been of normal weight 
or at most no more than 10 per cent above normal. Conversely 66 1 per cent 
were or had been at some time 11 to 220 per cent overweight. Anders and 
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Jameson" reported a series of 1,306 eases of obesity in which they found that 
119, or 9.1 per cent were diabetic. Since the incidence of diabetes in the gen- 
eral population is, at most, no more than 2 per cent, this represents a greatly 
increased incidence (approximately five times the usual) in the obese. 

Fortunately, because degenerative influences have not been at work over 
a sufficiently long period in children, overweight does not have the same 
coincidence with diabetes that it has in adults. Nevertheless, in 1920, 
Mouriquand" called attention to the fact that obesity or a familial history of 
obesity cannot be ignored in considering the problem of juvenile diabetes. He 
warned that incipient diabetes might be detected in children of the obese, the 
diabetic, and also arthritic and gouty parents. He stated that nearly all of 
his patients with early inherited obesity developed diabetes before the age of 
40 years, but that when obesity did not develop until later in life, only 50 
per cent became diabetic. In contrast to this inherited type of obesity, only 
15 per cent of patients with acquired obesity developed diabetes. 




ADU LT5 


CHIL DREIS 


Black is the number of diabetic c-r curves 

too TESTS 


Fig. C.— Incidence of abnormal (hyperglycemic) curves in glucose tolerance tests on obese pa- 
tients, showing that the percentage is much higher in adults than in children. 


Despite the relative rarity of obesity in diabetic children, it is nevertheless 
wise from the clinical standpoint to look upon the overweight child with sus- 
picion and to assess carefully the carbohydrate metabolism in such individuals. 
The treatment of obesity in children depends, of course, on the underlying 
cause, which is often glandular. The problem of the prevention or control of 
obesity in children presents a fertile field for investigation in pediatrics and 
perhaps might prove to be significant from the standpoint of public health in 
pointing the way toward understanding and control of degenerative diseases 
later in life. 

Arteriosclerosis . — In children, arteriosclerosis does not precede diabetes 
as it often does in older individuals, and for that reason cannot be considered 
as an etiologic factor in juvenile diabetes. Pearl Zeelc 43 searched the medical 
literature for the past 100 years and found hut ninety-eight cases of juvenile 
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arteriosclerosis, excluding those resulting from syphilitic infections, and, so far 
as could be determined, none of these children with arteriosclerosis had dia- 
betes. 

Although arteriosclerosis is not an etiologic factor in diabetes in children, 
it is a complication of this condition. After children have had diabetes ten 
years or more, arteriosclerosis begins to appear in a large proportion of cases. 
The literature brings out more evidence of this with each passing year. White 
reported a series of 220 cases of juvenile diabetes in which the incidence of 
vascular disease in those who had had diabetes twenty years or moie was 
92 per cent. The vascular changes in young diabetics lead to diabetic retinitis 
with hemorrhages and in ter capillary glomerulosclerosis, both of which are ex- 
tremely serious conditions. I am not in a position to give statistical data on 
the incidence of arteriosclerosis in this series of children, since this requires 
systematic, periodic, roentgenologic study. I started such a survey, but when 
I entered private practice it had to be abandoned because of the cost to the 
patient. However, in the patients that I have followed consistently over a 
period of years, at least 50 per cent have developed arteriosclerosis and many 
of them have had the more serious sequelae, such as blindness and renal failure. 

Hyperthyroidism . — Some years ago I analyzed 9.000 cases of hyperthyroid- 
ism 45 and found that 38.6 per cent of these had glycosuria and 6.88 per cent 
had nonphysiologic hyperglycemia (either fasting or two and one-half hours 
or more after meals). The patients with hyperglycemia were closely watched 
and protective treatment with insulin was administered. Despite this, 186 of the 
620 patients remained permanently diabetic. This represented an incidence of 
diabetes in the 9,000 eases of 2.1 per cent. Without the protection afforded by 
diet and insulin during the hyperthyroidism, I believe the incidence of perma- 
nent diabetes in this group would have been much higher. 

In the case of children, abnormal (diabetic-type) glucose tolerance curves 
occur only about one-fourth as frequently in hyperthyroidism. 40 Apparently 
the greater physiologic reserve or flexibility seen in the presence of other condi- 
tions, such as obesity, in the young, can withstand the grave metabolic de- 
rangement seen in hyperthyroidism and still right itself when the acute strain 
has been removed. In my own series of children with hyperthyroidism who 
were protected during and after the acute stage of the disease, none developed 
a frank and lasting diabetes. However, two children with slight derangement 
of carbohydrate metabolism during the acute stage of hyperthyroidism were told 
by tlie surgeon to forget about the hyperglycemia after thyroidectomy • both 
leturned later with frank diabetes and are under treatment to this day. 

On the whole, hyperthyroidism plays an insignificant part in the production 
of diabetes in children. However, when abnormalities in carbohydrate metabol- 
ism are found in the presence of juvenile hyperthyroidism, these cannot be 
safely disregarded, as the two cases just cited show. In fact, no matter what 
its cause, hyperglycemia should never be disregarded as insignificant. 
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MORTALITY 

Of the present series of 500 cases, I have been able to trace fully 364 cases, 
or 72.8 per cent. Of these, 303, or 83.2 per cent (of those traced) are living, 
and sixty-one, or 16.7 percent, died during the twenty-seven-year period of the 
study. Of the 303 living patients, 41.25 per cent have been followed ten years 
or less since the onset of the diabetes, 43.23 per cent have been followed from 
ten to twenty years, and 15.51 per cent have been observed for more than 
twenty years. A detailed analysis of these eases, according to the age at which 
diabetes developed, sex, and the length of survival to the present, is shown 
in Table VI. 

In considering the sixty-one deaths in this series, it must be remembered 
that some of these cases date back to about two years before the use of insulin, 
a fact that influences the number of deaths from coma. Many of the children 
died in their homes in small towns, where facilities were not available for ade- 
quate treatment. Table VII shows the causes of death in this series. It is clear 
that coma ranks first as a cause of death in diabetic children. The second most 
frequent cause of death was kidney involvement which I called intercapillary 
glomerulosclerosis. This diagnosis was confirmed in some of these cases by 
necropsy ; in others it was based on clinical evidence of diabetes of long dura- 
tion, retinal sclerosis and hemorrhages, albuminuria, and edema. 


Table VII. Cause of Death in 61 Children 


CAUSE 

NO. 

CASES 

Diabetic coma 

31 

Intercapillary glomerulosclerosis 

11 

After surgery 

5 

Tuberculosis 

4 

Accident 

3 

Uremic coma 

1 

Aspiration of foreign body 

1 

Pneumonia 

1 

Meningitis 

1 

Ruptured appendix 

1 

Septicemia 

1 

Unknown 

1 

Total 

61 


Table VIII shows the length of time that these sixty-one diabetic children 
lived from the onset of their diabetes until death. The highest mortality rate 
was in the first year of the disease. Eighteen children, or 29.5 per cent of the 
sixty-one who died, succumbed within a year of onset of the diabetes. If a 
mother can see her child through the first year, the immediate threat to his life 
caused by the diabetes is greatly lessened. The initial period of adjustment 
to the diabetic condition and its involved problems is by far the hardest for all 
concerned— the patient, the family and the physician. ‘The commonest mistake 
made by the family, and even by some physicians, when a diabetic child be 
comes ill and cannot retain food, is to withhold food and insulin, with the result 
that lie goes into coma. 
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COMPLICATIONS 

Coma —The most serious complication and threat to the life of the diabetic 
child is coma resulting from acidosis. Thirty-one of the sixty-one deaths in this 
series were caused by this condition, representing 8.5 per cent of the 364 pa- 
tients traced, or 6.2 per cent of the entire series of 500 cases. 

In 1934, I reported my studies on diabetic coma in a series of 218 dia- 
betic children, 40 In this series, covering a period of fourteen years, there were 
fifty instances of diabetic coma (23 per cent). Thirty-one of these children 
were under my immediate care during the coma; nineteen were cared for by 
family physicians, chiefly in small towns. Of the thirty-one patients under my 
care, five died; three of these were moribund on arrival and died within one 
hour after admission to the hospital. One died during the preinsulin period. 
Of the nineteen children cared for by other physicians, sixteen died and three 
survived. Thus the total mortality in the group I cared for was 16.1 per cent, 
and if the four patients just mentioned are excluded, only 3.2 per cent. The 
mortality in the group cared for by family physicians was 84.2 per cent. It 
must be remembered that these results were obtained in the early years of the 
use of insulin at a time when physicians were not well acquainted with this 
drug and were afraid to use it in large quantities. 

In the years since the period covered by this earlier study, coma occurred 
in twenty-seven children of the present series (between 1934 and 1948). Of 
these, twenty-three were under my care during the emergency and four were 
managed by other physicians. Of the twenty-three, only one died (Table IX). 
Two of the four children cared for elsewhere succumbed. 


Table IX. Incidence or Diabetic Coma in 500 Children 



1920-1934 

1934-1948 

[ CASES 

| PER CENT 1 

CASES | 

| PER CENT 

Total diabetic children 

218 

100 

282 

100 

Coma 

50 

23 

27 

9.5 

Under personal care 

31 


23 


Died 

5* 

16.1 

1 

4.3 

Under care of family physician 

19 


4 


Died 

16 

84.2 

2 

50.0 


•One treated in pre-insulin era ; three moribund on admission and died within one hour. 


These figures reflect the picture in regard to diabetic coma in children 
during the last twenty-eight years. The results show that the quality of medi- 
cal care during this emergency has improved tremendously, but still is not all 
it could be. The chief reasons for the failures are inadequate dosage of insulin 
and failure to use sodium chloride and glucose solutions in large quantities. 
Failure to handle the emergency of diabetic coma adequately in the early days 
of insulin use was excusable ; knowledge of it was incomplete, and many phy- 
sicians were timid in handling it. However, this excuse is no longer tenable, 
and it is significant that the two deaths in the four cases handled by other 
physicians in the later series occurred in one of our best hospitals, where all the 
facilities for adequate treatment were available. One of the reasons for in- 
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efficient treatment in a hospital is delay in getting the laboratory reports. The 
results of determination of blood sugar should he available in thirty minutes, 
for the test requires only twenty minutes. Blood sugar determinations on a 
patient in diabetic coma should take precedence over routine laboratory work, 
for the regulation of the insulin dosage in these cases is literally a matter of 
life or death. A patient in coma should never be left to the care of assistants 
or students. The physician responsible should take personal charge of the 
case and show his assistants how to proceed resolutely in the emergency, on the 
basis of confidence resulting from much experience. 

IntcrcapUlttry Glomerulosclerosis . — The diagnosis of intercapillary glomeru- 
losclerosis in this series was based largely on clinical evidence, although this 
was confirmed by necropsy in a few cases. Henderson and associates 47 per- 
formed post-mortem studies in a large series of diabetic patients with glomeru- 
losclerosis accounting for 19 per cent of the deaths. In correlating their patho- 
logic findings with clinical data, they suggested that a presumptive diagnosis 
of glomerulosclerosis should be based on the following factors: (1) diabetes of 
long standing. (2) albuminuria, (3) hypertension, (4) renal insufficiency, and 
(5) mixed vascular and diabetic retinopathy. Glomerulosclerosis is but rarely 
associated only with diabetes and albuminuria, according to these authors. 
Using these criteria, the evidence justified the diagnosis of intercapillary 
glomerulosclerosis in eleven of the sixty-one 'deaths in this series (18 per cent 
of the deaths; 3 per cent of the 3G4 cases traced). 

The optimistic attitude that prevailed for nearly two decades after the 
introduction of insulin concerning the treatment of the diabetic child has, in 
recent years, been tempered considerably by the disconcerting reports regarding 
the incidence of arteriosclerosis and its serious complications in young diabetics 
who have had the disease ten years or longer. The future for these patients looks 
considerably less bright than it did ten years ago. White and Waskow 44 re- 
ported 220 juvenile diabetics who had survived twenty .years or more since the 
onset of the disease. Of this group, 203, or 92 per cent, had vascular disease. 
Two had had a cerebral vascular accident; seven had coronary insufficiency; 
forty showed albuminuria; fifty-five had hypertension; seventy had calcified 
arteries; seventy -five had retinal hemorrhages; eighty-five had retinal arterio- 
sclerosis, and six had retinitis proliferous. These authors also reported: “Since 
1940 every diabetic child in our clinic who has survived fifteen years of dia- 
betes and has come to autopsy has shown this lesion (intercapillary glomerulo- 
sclerosis), with or without pyelonephritis.” Dolger 4i reported that of 200 pa- 
tients subjected to regular periodic examinations, 50 per cent showed albu- 
minuria at the time that retinopathy developed. In a group of sixteen patients 
who developed diabetes before the age of 10 years and in thirty-nine who de- 
veloped diabetes between the ages of 10 and 20 years, all of whom had had dia- 
betes for twenty -five years. Dolger found retinitis with hemorrhages in all. 

Although I have not been able to follow personally all of the patients in 
this series by regular periodic examinations, I do have data on the incidence of 
albuminuria in a group of eiglity-three patients who have continued under my 
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personal care over a period of years. Twenty-six (31.3 per cent) of these show 
albuminuria, and fifty-seven (68.7 per cent) do not. The incidence of albu- 
minuria relative to the duration of the diabetes is shown in Table X. The in- 
teresting thing here is that the percentage incidence of albuminuria did not 
increase appreciably with longer duration of the diabetes, a finding somewhat at 
variance with the reports of others. 


Table X. Appearance of Albuminuria in Eighty-Three Diabetic Children 


DURATION OF 
DIABETES 

IN YEARS 

CASES 

ALBUMINURIA 

NO ALBUMINURIA 

CASES 

| PER CENT 

CASES 

1 per cent 

10 or less 

31 

9 

29 

22 

71 

10 to 15 

31 

11 

35.4 


64.6 

16 to 20 

18 

6 

33.3 

12 

66.7 

21 to 25 

3 



3 


Total 

S3 

2(5 

31.3 

57 

68.7 


Other Complications . — Diabetic coma and glomerulosclerosis accounted for 
slightly under 70 per cent of the sixty-one deaths in the present series. The 
other deaths resulted from surgical operation, some type of infection, or acci- 
dent. Diabetes represents an additional risk in case of surgery, but if the dia- 
betic status is carefully watched and managed during the emergency, with 
proper regulation of the insulin dosage according to the indications, the results 
are generally satisfactory. The five deaths after operation in this series are 
largely accounted for by the fact that the surgery was performed in small hos- 
pitals where adequate facilities for emergency management of the diabetes were 
lacking. There is also the possibility that two of these patients actually had dia- 
betic coma, rather than the acute appendicitis for which operations were per- 
formed. Since the onset of diabetic coma is mai’ked by nausea and vomiting, 
this diagnostic mistake is not rare among physicians without great experience 
in treatment of diabetes. 

The importance of thorough study of the carbohydrate metabolism and its 
fluctuations during any intercurrent infection has already been stressed. If 
these sudden changes are not properly controlled, infection may be a precipitat- 
ing cause of diabetic coma. In any infection in a diabetic child, there is danger 
of a permanent decrease in the insulinogenic reserve unless adequate protection 
is given at such a time. 


SUMMARY 

llie present study reports an analysis of 500 cases of juvenile diabetes 
(onset of the disease during the first two decades of life) in a total series of 
0,000 diabetics observed during a period of twenty-seven years. Thus the inci- 
dence of diabetes in patients 20 years of age or less was 8.3 per cent. The sex 
distribution in the 500 cases of diabetes in children was practically equal, with 
255 (51 per cent) boys and 245 (49 per cent) girls. 

Heredity and infection are evidently the prime etiologic factors in the 
development of juvenile diabetes. In this series there was an hereditary or 
tamM history of diabetes in 3J.5 per com, trit], the incidence in fortv-sis 
J l cl " ,flren ot "" son, Ctrl, at higher, i. c, 35.5 per cent. Mentions, 
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principally the acute exanthemata, plaj’ a considerable role in precipitating the 
onset of diabetes. In this group of 500 cases, there was a histoiy of antecedent 
infection in 164. In the majority of these, the diabetes appeared ■within two 
months after the infection. 

A comparison of glucose tolerance tests in adults and children and of the 
histories of diabetic patients in the two age groups shows the increasing im- 
portance of obesity, endocrine disturbances, and degenerative changes, particu- 
larly arteriosclerosis, in the causation of disturbances in cai'bohydrate metabol- 
ism and in the development of diabetes, with advancing age. 

Of this series of 500 juvenile diabetics, 364 were traced to the present time. 
Of these, 303, or 83.2 per cent are living, and sixty-one (16.7 per cent) ai - e dead. 
Of the 303 living patients, 41.25 per cent have been followed for ten years or 
less since the onset of the diabetes, 43.23 per cent have been observed from ten 
to twenty years, and 15.51 per cent have bad the disease more than twenty years. 

Diabetic coma was tlie principal cause of death in this series, accounting 
for thirty-one of the sixty-one deaths. Only six of these thirty-one patients 
were under my immediate care at the time of death ; of these six, one was treated 
in the preinsulin era and three were moribund and died nothin one hour after 
admission to the hospital. The others were under the care of their family 
physicians, mostly in small towns, at the time of the emergency. The second 
most important cause of death was intercapillary glomerulosclerosis, which 
brought death to eleven of the sixty -one patients. The other deaths occurred 
after infectious, surgical operations, or accidents. Deaths in these sixty-onc 
patients occurred from within less than a year to twenty-four years after onset 
of the diabetes. The largest number died within the first year, i. e., eighteen of 
the sixtj'-one (26.5 per cent). Thirty-seven of the deaths occurred in males 
and twenty-four in females. 

As shown by the mortality figures, diabetic coma is the most serious com- 
plication threatening the child with diabetes. According to the records in this 
series, as experience has been gained by physicians and as the training of 
- younger physicians in the handling of emergencies has improved, the incidence 
of diabetic coma has become considerably less than in the first decade after in- 
sulin was discovered. In this scries, there were 218 patients seen from 1920 
to 1934, and of these, fifty are known to have had diabetic coma (23 per cent). 
In the period 1934 to 194S, twenty-seven patients (9.5 per cent) had diabetic 
coma. Of the seventy-seven patients with this complication, fifty-four were un- 
der my personal care at the time of the emergency, with a total of six deaths. 
Twenty-three patients received treatment for the diabetic coma by their family 
physicians, and in this gi-oup there were eighteen deaths. 

The optimism concerning the fate of diabetic children which represented 
tlie general concensus in the years immediately following the discovery of in- 
sulin has been modified considerably in recent years by the high incidence of 
premature arteriosclerotic changes in these patients, leading to retinopathy 
and glomerular changes in (he kidney which have led to blindness and early 
death in many instances. In this series, eleven of the sixty-one deaths .(18 
per cent) were due to intereapillary glomerulosclerosis. 
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In a series o£ eiglity-tliree patients in this series whom I have been able to 
observe by regular periodic examinations over a period of years, twenty-six 
(31.3 per cent) show albuminuria. In this series, the incidence of albuminuria 
is not significantly higher in patients who have had diabetes for ten to twenty- 
five years than in the group who have had the disease less than ten years. Other 
authors report an increasing incidence with longer duration of diabetes. 
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RENAL FUNCTION IN DIABETES INSIPIDUS 

Lewis Barta, M.D. 

Budapest, Hungary 

A LTHOUGH the rate of glomerular filtration is considerably influenced by 
endocrine factors, 1 - 2 the amount of glomerular filtrate is usually normal 
in diabetes insipidus. 3 - 4 Polyuria is a consequence of decreased tubular re- 
absorption. There are, however, eases in which the excretion of creatinine is 
considerably decreased. 5 This could point to a decrease of the glomerular filtra- 
tion rate. 

In two patients suffering from diabetes insipidus, observations were made 
in order to investigate the connection of glomerular filtration rate and tubular 
reabsorption. 

CASE REPORTS 

Case 1. — Sz. I., a male patient 8 years of age, had been suffering from dia- 
betes insipidus for eight years, when it was observed that the amount of urine 
that had always amounted to from 3 to 4 L. a day decreased to from 650 to 850 
ml. The specific gravity of the urine remained as low as 1001 to 1002 in spite 
of the fact that polydypsy had ceased. Analyses of the blood revealed 362 mg. 
per cent chlorine, 313 mg. per cent sodium, 20 per cent nonprotein nitrogen, 
190 mg. per cent cholesterol, 1.6 mg. per cent creatinine, 21 mg. per cent urea; 
blood pressure was 90/45 mm. Hg. In the urine there were 394 mg. per cent 
chlorine, 179 mg. per cent urea, 20 mg. per cent creatinine. According to double 
glucose and galactose tolerance tests following administration of insulin and 
cortical extract, carbohydrate metabolism was normal. There was slight hypo- 
proteinemia with 3.9 Gm. of albumin and 1.9 Gm. of globulin per 100 ml. of 
blood. Urine creatinine per plasma creatinine was 12.5, diuresis per minute 
0.5 ml., and the clearance of creatinine 6.25 ml. According to that value, the 
glomerular filtration rate was very low. Urinary output remained, however, 
normal owing to the tubular work characteristic of diabetes insipidus, i.e., urine 
amounted only to 8 per cent of the glomerular filtrate. 

After administration of 6 gr/of sodium chloride to the patient weighing 
28 kg., chlorine in the serum rose from 369 mg. per cent to 426 mg. per cent 
in ninety minutes. A rise of more than 35 mg. per cent is said to be character- 
istic of diabetes insipidus. 6 In the urine the original chlorine level of 394 mg. 
per cent decreased to 117, 144, 167, and 171 mg. per cent. The phenomenon 
was followed by diuresis as 800 ml. of urine were excreted during the next 
three hours. In this period urine creatinine per plasma creatinine was 8.3, 
diuresis per minute 4.7 ml., and the amount of glomerular filtrate 39.01 ml. 
Diabetes thus became manifest. In consequence of the increased rediffusion 
of chlorine, excretion of minerals could not be increased only by increasing 
the volume of urine. In spite of the percentile decrease of urinary chlorine, 
the absolute quantity excreted of that mineral was considerably raised. 

The patient was then given 5 mg. of desoxycorticosterone acetate intra- 
muscularly .every day for three days. During this period the dailv amount of 
nrmc f ell, m spite of the standard diet, from 600 ml. to 300 ml. Excretion of 

iTom the First Department ot Pediatrics of the Hungarian Petrus P&zm&ny University. 
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minerals was also decreased ; potassium in the urine decreased from 90 mg. per 
cent to 23 mg. per cent, sodium to 4S mg. per cent, chlorine to 85 mg. per cent, 
urea to 36 mg. per eent, and total nitrogen to 60 mg. per cent. In the plasma 
the following values were found: sodium 317 mg. per cent, potassium 16 mg. 
per eent, chlorine 390 mg. per eent, nonprotein nitrogen 20 mg. per eent. 
Urinary creatinine per plasma creatinine was 5.3 per 1.1 = 4.8, diuresis per 
minute 0.2 ml., glomerular filtrate 0.96 ml. The excretion of both urea and 
potassium suffered a considerable decrease following administration of desoxy- 
corticosterone acetate. Following administration of posterior pituitary extract, 
the specific weight of urine rose to 1019; urinary creatinine per plasma creatin- 
ine was 88 per 1.3 = 67. After discontinuation of the extract, the specific 
weight of urine fell to the original value of 1001. 

The latent stage of diabetes insipidus was observed for about three months; 
then the patient was discharged. According to a follow-up examination three 
months later he completely recovered from the condition. There has never 
been any indication of a renal lesion. 

Case 2. — Sz. K., a female patient 8 years of age, had been excreting 3 to 
5 L. of urine a day for years. At admission, urinary creatinine per plasma 
creatinine was 10 per 0.S = 12.5, diuresis per minute 2.4 ml., glomerular filtra- 
tion rate 30 ml. The desoxyeorticosterone acetate was administered intra- 
muscularly in doses of 5 mg. a day for five days. Following this the output of 
urine rose to from 7 to 8 L. a day and a decrease occurred in the clearance of 
creatinine: Ve/Pc — 2/0.6 = 3.3. Before desoxyeorticosterone acetate ad- 
ministration in the urine, there were potassium 40 mg. per eent, chlorine 196 
mg. per cent, and total nitrogen 204 mg. per eent. After treatment the values 
were reduced to potassium 32 mg. per cent, chlorine 100 mg. per cent, and total 
nitrogen 80 mg. per cent. Chlorine in the serum was 400 mg. per cent before 
treatment and 410 mg. per eent after it. Posterior pituitary extract had a 
favorable effect ; diuresis fell to 1 L. a day. 

The clearance of inulin was also determined in this case. One hundred 
milliliters of a 10 per cent solution in saline was injected intravenously and an 
additional 100 ml. of the solution were infused in the next one-half hour. Blood 
and urine were collected every ten minutes and inulin, creatinine, and urea 
determined in every sample. Data are tabulated in Table I. 


Table I 



PERIODS OP 10 MTX0TES 


! 2X1) 

3RD 

Diuresis, ml./rain 


S.l 

10.S 

Inulin in urine 


785 

015 

Inulin in plasma 


157 J 

140 

V,/P, 


5 1 

6.1 

Glomerular filtration rate, ml. 



66 

Creatinine in urine 


5 

6 

Creatinine in plasma 



0.8 

Yc/Tc 


6.2 

7.5 

Urea in urine 


5S 

55 

Urea in plasma 


17 

17 

Ve/Pa 


3.4 

3.2 


The diuresis following administration of inulin is partly connected with 
sodium chloride, partly with the effect substances of a high molecular weight 
exert on osmo-regulation. Patients suffering from diabetes insipidus are sensi- 
tive to similar stimuli as was well illustrated by the changes in the rate of 
glomerular filtration. There was little difference between the clearance rates 
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of inulin and creatinine, the higher values for the latter substance nug be 
ascribed to tubular excretion. The low urea values are due to tubular reab- 
sorption. There was little divergence between the amounts of urine excretea 
during the three periods in spite of the fact that the rate of glomerular utra- 
tion rose to twice the original value. This shows that the rate of tubular re- 
absorption increased parallel with the glomerular filtration rate. 

The origin of the condition could not be cleared either from the history 
or by examination. There was no indication whatever of a renal lesion. 

COMMENT 

The first patient recovered from diabetes insipidus at the onset of puberty. 
Prior to this, the condition that had been manifest for many years became 
latent. The amount of urine was normal in this period but its specific weight 
remained as low as 1001 to 1002 and the excretion of both minerals and nitrogen 
was also low. The latter phenomenon can be partly ascribed to the fact that 
5 kg. of weight was put on during the latent period. The glomerular filtration 
rate was very low but tubular reabsorption of water corresponded to a state of 
diabetes insipidus and the amount of urine excreted remained normal. The con- 
dition could be well influenced by posterior pituitary extract. Both the rate of 
glomerular filtration and reabsorption in the tubular system could be normal- 
ized by that substance. Nephrogenic diabetes insipidus 7 could, therefore, be 
excluded. The fact that there was an increase in the glomerular filtration rate 
following administration of sodium chloride speaks also against renal lesion. 
Following desoxycorticosterone acetate there was a further decrease in the 
glomerular filtration rate and also in the excretion of potassium, sodium, chlo- 
rine, and nitrogen, and in the tubular reabsorption of water which amounted 
to 80 per cent of the glomerular filtrate. 

The second case could also be influenced by posterior pituitary. Polyuria 
was augmented by desoxycorticosterone acetate, which caused a moderate de- 
crease of the glomerular filtration rate and a considerable reduction of tubular 
reabsorption. Urinary creatinine fell to 2 mg. per cent. A rediffusion of 80 
per cent of the glomerular filtrate is an obligatory process 8 and as only 20 per 
cent of it is under neurohormonal influence, it had to be supposed that some 
tubular lesion due to creatinine was the cause of the passive rediffusion of the 
substance. 0 The supposition was not confirmed by the clearance rate of inulin 
as in the first period this was 2.1 with a diuresis of 14.5 ml. per minute, i.e., 
nearly 50 per cent of the glomerular filtrate was reabsorbed. Tubular re- 
absorption of 80 per cent of the glomerular filtrate may be obligatory under 
normal conditions but, accordnig to the inulin clearance rate, the values ob- 
tained for creatinine have to be regarded as real in the present case. 

The considerable diuresis observed following administration of inulin may 
have been due partly to the sodium chloride injected. In this period there was 
^ considerable increase of glomerular filtration and tubular reabsorption. In 
base 2, there was, therefore, no change in the minute rate of diuresis. The 
eft’eet of sodium chloride is contrary to that of desoxycorticosterone acetate 
following administration of which substance both glomerular filtration rate and 
tubular reabsorption were reduced. 
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According to the above, the glomerular filtration rate plays a significant 
role in the water and salt metabolism of patients suffering from diabetes in- 
sipidus. In Case 1. a spontaneous reduction of the glomerular filtrate occurred 
during the period preceding recovery and at the same time the amount of water 
reabsorbed in the tubules was also decreased together with the excretion of 
minerals and nitrogen. Desoxyeortieosterone acetate increased the retention 
of salts and nitrogen and reduced the rate of glomerular filtration. In Case 2, 
the glomerular filtrate was only moderately reduced b,y desoxyeortieosterone 
acetate with a parallel increase in the excretion of potassium and a decrease in 
the excretion of other minerals and nitrogen. In this case the tubular re- 
absorption of water was reduced to such a degree that a considerable increase 
of polyuria occurred and the condition of the patient was aggravated. It must 
be noted that in infants and small children, in which increase in weight owing 
to water and salt retention was achieved by desoxyeortieosterone acetate, there 
was laways a decrease in the clearance of creatinine. In cachectic patients 
desoxyeortieosterone acetate often caused loss of weight and marked poly- 
uria. 9 ’ 10 

According to our observation, decrease in glomerular filtration rate was 
followed by reduction of tubular reabsorption. The changes were not wholly 
parallel. In Case 1, the reduction of glomerular filtrate following administra- 
tion of desoxyeortieosterone acetate was more significant than that of tubular 
reabsorption, consequently oliguria resulted. In Case 2, the decrease of the 
glomerular filtration rate remained insignificant while a considerable reduction 
occurred in the rate of tubular reabsorption, thus polyuria appeared. It is 
probable that the effect desoxyeortieosterone acetate exerted on the renal func- 
tion of both patients was in connection with the changes in water- and salt-re- 
taining capacity of the tissues. 


SUMMARY 

According to observations made on two patients suffering from diabetes 
insipidus, it is probable that the changes in glomerular filtration rate play a 
significant role in the regulation of water and mineral metabolism in diabetes 
insipidus. In Case 1 polyuria was controlled by a decrease in glomerular filtra- 
tion and at the same time water and salt retention was increased. In this period 
the condition could be made manifest by administration of sodium chloride. 
In both eases glomerular filtration and tubular reabsorption were both decreased 
by desoxyeortieosterone acetate. The rate of reduction of the two functions 
were, however, in no relation with one another so that polyuria appeared in the 
first case and oliguria in the second one. The effect of desoxyeortieosterone 
acetate on renal function is probably in connection with its influence on the salt 
and water retention of the tissues. 
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THE EFFECT OF ANTIHISTAMINIC DRUGS ON THE 
TUBERCULIN PATCH TEST 

Edwin L. Kendig, Jr., M.D., William P. Spencer, M.D., and 
Carl W. LaFkatta, M.D. 

Richmond. Va. 

T HE tuberculin test is an important diagnostic aid in all tuberculosis, but 
it is of particular value in tuberculosis of childhood. Any drug which 
might conceivably interfere with this test by causing a “false negative” reac- 
tion should be investigated. Since the antihistaminic drugs have been shown 
to inhibit urticarial response in many dermatoses, 1 ’ "• 3 and since use of these 
drugs has become widespread, the present study was undertaken. 

the study 

On a group of twenty patients at the Pine Camp Hospital a tuberculin 
patch test (Vollmer) was performed. After forty-eight hours the patch was 
removed and forty-eight hours later the test was read. All the tests were posi- 
tive, but to a varying degree. 

Eight hours before the second patch test was applied an antihistaminic drug 
was instituted by mouth. Eleven patients were given antistine in dosage of 
150 mg. for the first day and 300 mg. daily for the ensuing four days until 
the test was read. Eight patients were given pyribenzamine iu the same dos- 
age, and one had pyribenzamine 150 mg. daily for the five-day period. 

RESULTS 

Iu that group taking Antistine, the degree of tuberculin reaction was 
actually slightly greater in 5 instances, and in no case was less marked (see 
Table I). Among those taking Pyribenzamine, the degree of tuberculin reac- 
tion was slightly greater in one ease and slightly less in two instances (see 
Table I). In none of the above eases was the difference great, and in all others 
there was no difference in the tuberculin reaction with and without antihista- 
minic drug administration. All readings were done by the same individuals 
in order to insure uniformity of interpretation. 


Table I. Tuberculin Reaction After Antihistaminic Drugs 


DRUG 

| PATIENTS 

| -MORE REACTION | 

LESS REACTION 

Antistine 

11 

5 

0 

Pyribenznbine 

P 

i 

2 

Totals 

20 

G 

2 


The nntlstlne and pyribenzamine were supplied through the generosity oC Ciba Pharma- 
ceutical Products, Summit, N. J. 

The tuberculin patch tests were made available through the courtesv or the Lederle Lab- 
oratories, Pearl River. X. Y. 
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DISCUSSION 

The value of the routine tuberculin test as an aid in diagnosis of tuber- 
culosis is well recognized. In order to avoid an extra needle puncture, many 
physicians, particularly those treating children, employ the tuberculin patch 
test (Vollmer) in this manner. The pertinent question is whether or not inges- 
tion of an antihistaminic drug at the time of the application of the tuberculin 
test can inhibit a positive reaction in an individual with tuberculous infection. 
In our study the antihistaminic drugs had no inhibitory effect on the reaction 
of the tuberculin patch test. 

Boquet , 4 in guinea pig experiments with the earlier antihistaminic drugs, 
found that the tuberculin reaction was unchanged. In more recent studies Guy 
and Criep 0 and associates found the antihistaminic drugs to be without inhibi- 
tory effect on the intradermal tuberculin test, and the latter also showed that 
intradermal Pyribenzamine and Pyribenzamine by iontophoresis had no effect 
on the reaction of the tuberculin patch test. Sarber , 7 working with guinea pigs, 
found that Benadryl gave a reduction in the tuberculin skin reaction, and felt 
that other investigators had failed to arrive at this conclusion because they had 
not used threshold doses. 

The present study was conducted only to determine whether or not inges- 
tion of the antihistaminic drugs inhibited the tuberculin patch test, a case 
finding technique widely used in pediatrics. No inhibition was noted. 

SUMMARY 

In a study of twenty tuberculous individuals, administration of Antistine 
and Pyribenzamine by mouth produced no change in the skin reaction of the 
tuberculin patch test. 

We appreciate very much the lielp of those patients and members of the staff of Pine 
Camp Hospital whose cooperation made tliis study possible. 
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tiie beta disturbance of the electrophoretic pattern 

OF BLOOD SERUM IN POLIOJIYELITIS 

V. C. Kelley, Ph.D., M.D.,® Doris Doedex, M.S., T. N. Hall, M.D., 
and I. McQuarrie, Ph.D., M.D. 

Minneapolis, Minx. 

I N electrophoretic patterns of blood serum obtained by the Longsworth 
“schlicren scanning” technique 1 there is commonly observed in the beta 
globulin region of the descending boundary a disturbance which appears as a 
sharp spike extending indefinitely out of the picture. In a preliminary study 
of the electrophoretic characteristics of the blood serum in poliomyelitis re- 
ported from this laboratory, 2 it was observed that definite abnormalities in 
this beta disturbance commonly occurred in the patterns obtained in that 
disease. 

Two recent epidemics of poliomyelitis in Minnesota have made it possible 
for us to obtain blood serum from a large number of individuals afflicted with 
this disease. Using this material we have now completed a more extensive 
study in an attempt to evaluate the significance of our preliminary observation 
of the occurrence of abnormalities in the beta disturbance of the electrophoretic 
patterns of blood serums obtained from cases of poliomyelitis. 

MATERULS AND METHODS 

The blood specimens in the cases of poliomyelitis were obtained, with a few 
exceptions, from patients in the Department of Pediatrics of the University of 
Minnesota Hospitals. The normal control subjects were selected from visitors 
to a large pediatric out-patient clinic and included children ■who came to the 
clinic for psychiatric evaluation, dental examination, eye examination, or minor 
congenital anomalies. These children were all free of recent or existing disease 
as determined by histories and routine physical and laboratory examinations. 
All blood specimens drawn were morning, fasting specimens. 

The serum was separated at once and stored at -30° C. until used. Before 
being submitted to electrophoresis, each sample was diluted with three volumes 
of a phosphate buffer of pH 7.S and ionic strength of 0.1 or a veronal buffer of 
pH S.G5 and ionic strength of 0.1 and was then dialyzed against a large volume 
of the same buffer for three days. 

The electrophoretic patterns of these diluted serums were then obtained 
after 120 minutes of electrophoresis under a potential gradient of 5.33 volts 
per centimeter by the “schlicren scanning” method of Longsworth. 1 

EXPERIMENTAL 

In the present report, as in our previous report, 2 the changes in the beta 
disturbance are classified as 0 to 3-s where 0 is taken to mean no change in the 

Prom the Department of Pediatrics. University of Minnesota. 
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beta disturbance (i.e., it appears as a narrow, tall peak) and 3+ is taken to mean 
tlie complete absence of the beta disturbance. 1+ indicates a definite shortening 1 
and broadening of the beta disturbance, and 2+ indicates a veiy maiked de- 
crease of the beta disturbance but not its complete absence. I^ig. 1 shows 
typical electrophoretic patterns illustrating these various degrees of beta 
disturbance. 





, . 1.— Three degrees of alteration in the beta disturbance of the electrophoretic pattern 

length (Ochange) ‘1 -how- 1 - the beta disturbance appearing as a narrow spike of infinite 
of beta disturbance). 


represents 1 + change; C, 2+ change; and D, 3+ change (complete absence 


A total of 252 electrophoretic experiments are included in this report. Of 
these, 212 are on serum samples from poliomyelitis patients, 142 done in 
veronal buffer at pH 8.G5, and 70 in phosphate buffer at pH 7.8. The re- 
mainder are on serum samples from normal children, 20 done in each of these 
buffers. 

The results of the electrophoretic studies done on serum samples from 
poliomyelitis patients are summarized in Table J. From this t able it may be 
seen that in veronal buffer 50 per cent of the patterns showed a marked change 
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or absence of the beta disturbance, that is, 2-f or 3+ change, while in phosphate 
buffer 78.5 per cent of the patterns showed such major changes. These data 
are in agreement with those of our previous study 2 in that in the phosphate 
buffer only two patterns (2.9 per cent of the cases) showed 0 change, the other 
97.1 per cent of the eases showing at least a 1+ change. The hospital charts 
of all of these patients were carefully analyzed in an attempt to correlate the 
occurrence of changes in the beta disturbance with varying clinical manifesta- 
tions of the disease. Xo correlation was found to exist between the appearance 
of the beta disturbance and the age or sex of the patient, the' extent of 
paralysis, the occurrence of bulbar symptoms, or the temperature and pulse 
of the patient at the time the blood sample was obtained. There is likewise 
but little correlation of the appearance of the beta disturbance with the 
duration of the disease. As shown in Table I major changes in the beta disturb- 
ance occurred more frequently in the first ten days after the onset of the 
disease than later in patterns done in phosphate buffer but the reverse was 
true in patterns done in veronal buffer. 


Table I. Tiie Beta Disturbance ix Serum Samples From Poliomyelitis Patients 




NUM- | 
HER OF I 

| NO CHANGE J 

1+ CHANGE 

( 2+ CHANGE 

3-f CHANGE 

PER CENT 
SHOWING 

NO OR 

PEP. CENT 
SHOWING 

BUFFER 

TIME AFTER 
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El 


NO. 
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CENT 

a 

PER 

CENT 

SLIGHT 

CHANGE 

MARKED 

CHANGE 

Veronal 

1-10 days 


E£1 


wm 

Wktm 

17 

00 i 

■1:1 

23.3 

54.6 

45.4 


More than 
10 days 

G5 

11 

16.9 

IS 

27.7 

13 


23 

35.4 

44.6 

55.4 


Total 

142 

32 

22.5 

39 

27.5 

■Hil 

21.1 

41 

28.9 



Phos- 


41 

1 

2.4 

6 

14.6 

9 

22.0 



17.0 


phate 


29 

1 

3.4 

7 

24.1 


34.5 

11 


27.5 

72.5 


Total 

70 

o 

2.9 

13 

18.6 

19 

27.1 

36 

51.4 

21.5 

78.5 


During the progress of these studies, it became apparent that there was 
a definite difference in the incidence of major changes in beta disturbance 
occurring in phosphate buffer as compared to veronal buffer. For this reason, 
a series of forty cases was subjected to parallel studies in the two buffers. In 
these cases the serum obtained from a particular blood sample from a polio- 
myelitis patient was divided into two portions, one portion being studied in 
veronal buffer, the other in phosphate. The results of these studies are shown 
in Table II. The data obtained verified our original impression that there was 
a much greater incidence of major abnormalities in the beta disturbance of 
electrophoretic patterns obtained in phosphate buffer than of patterns obtained 
in veronal buffer. Analysis of the data presented in Table II reveals that a 3+ 
change in beta disturbance occurred in twenty-five of forty cases (62.5 per 
cent) in phosphate buffer as compared to only eight of forty cases (20 per 
cent) in veronal buffer. Also of the same forty cases, ten (25 per cent) 
showed a 0 change in beta disturbance in veronal buffer but none showed a 0 
change in phosphate buffer. In only three eases was the change in beta dis- 
turbance greater in veronal than in phosphate buffer, while in twenty-five 
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Table II. Influence of Buffer on Occurrence of Change in Beta Disturbance 


PATIENT 

change in beta I 

DISTURBANCE 1 

| PATIENT 

CHANGE IN BETA 
DISTURBANCE 

PATIENT 

CHANGE IN BETA 
DISTURBANCE 

PHOSPHATE! VERONAL 

PHOSPIIATE| VERONAL | 

PHOSPHATE | VERONAL 

ft IT 

2+ 

2+ 

G. B. 

3+ 

3+ 

R. F. 

3+ 


:r’\Y, 

1+ 

0 

A.K. 

2+ 

0 

M. N. 

3+ 

1+ 

L S. 

1+ 

2+ 

E. C. 

2+ 

2+ 

S. A. 

3+ 

2+ 

J. S. 

1+ 

0 

J. S. 

3+ 

2+ 

J.B. 

2+ 

2+ 

K.B. 

3L 

1+ 

R. W. 

3+ 

3+ 

A. B. 

2+ 

1+ 

,T. L. 

2+ 

2+ 

G. S. 

3+ 

2+ 

R. S. 

3+ 

1+ 

T. W. 

2+ 

0 

R.B. 

3+ 

0 

A. E. 

3+ 

1+ 

\v. V. 

2+ 

0 

B.M. 

1+ 

0 

E. J. 

3+ 

1+ 

,T.G. 

3+ 

3+ 

M. H. 

3+ 

2+ 

H. R. 

3+ 

1+ 

H.E. 

2+ 

2+ 

IV. F. 

3+ 

3+ 

E.D. 

3+ 

1+ 

S.M. 

3+ 

0 

G.B. 

2+ 

3+ 

J. H. 

3+ 

0 

R. S. 

3+ 

0 

J.E. 

3+ 

3+ 

L. R. 

i+ 

2-f 

W. M. 

3+ 

2+ 

J. L. 

3+ 

1+ 




T.N. 

3f 

3+ 

P. C. 

3+ 

1+ 





cases it was greater in phosphate than in veronal. In veronal buffer 50 per 
cent of these forty cases showed a major change in beta disturbance (2+ or 3+ 
change), while in phosphate buffer 87.5 per cent showed a similar change. 
These figures are in good agreement with the data obtained in the larger 
series which are shown in Table I. 

In order to ascertain whether or not results such as those obtained with 
poliomyelitis serums (Table I) represented significant deviations from the 
normal, a series of serum samples from normal children was studied electro- 
phorectically in both phosphate and veronal buffers. Table III shows the re- 
sults of these studies. It is apparent from these data that in the case of 
scrams from normal subjects, as well as in the case of serums from subjects 
with poliomyelitis, the type of buffer used influences profoundly the appear- 
ance of the beta disturbance of the electrophoretic pattern. It is also apparent 
that the beta disturbance of normal serum is not necessarily a tall, narrow, 
spike but that it may vary over the entire range from such an appearance to 
complete absence. There does appear to be, however, a difference in inci- 
dence of occurrence of major changes in the beta disturbance between electro- 
phoretic patterns of normal serum and of serum of poliomyelitis patients. 
Whereas in normal serums only 20 per cent of the patterns done in veronal 
buffer and 65 per cent of the patterns done in phosphate buffer show 2+ or 3+ 
changes in the beta disturbance, in poliomyelitis serums 50 per cent of the 
patterns clone in veronal buffer and 78.5 per cent of the patterns done in 
phosphate buffer show similar changes. Statistical evaluation of these data 


Table III. The Beta Disturbance in Serum Samples From Normal Children 
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reveals that the differences observed in veronal buffer between normal serums 
and poliomyelitis serums are statistically significant, while those observed 
in phosphate buffer are not. However, it appears very likely that if the series 
were sufficiently expanded these consistent differences would also become 
statistically significant. 


DISCUSSION 

The exact cause of the beta disturbance still remains unknown. It was 
considered by Longswortli and co-workers 3, 4 to be due to convections arising 
from reactions in the neighborhood of the beta boundary following the electro- 
phoretic separation of the components. In the process of electrophoretic 
separation there results a situation in which in the descending leg of the 
electrophoresis cell the beta globulin is migrating in the absence of albumin 
and alpha globulin, whereas in the ascending leg of the cell it is not. Longs- 
worth and his collaborators suggest that the absence of the albumin and alpha 
globulin fractions in the beta region in the descending leg of the electrophoresis 
cell may result in a stability change which permits the convections of which 
they speak to arise, thus explaining the appearance of a beta disturbance in 
the descending but not in the ascending electrophoretic pattern. 

It has been postulated 5 that this beta disturbance spike, extending in- 
definitely out of the picture of the descending boundary, corresponds to the 
presence of a turbidity and that the disturbance is not entirely dependent on 
a refraction gradient. The turbid material transmits no light and, therefore, 
the spike is of infinite length. However, the dense layer is not too opaque 
to transmit light in all cases; in cases in which light is transmitted the spike 
does not have infinite length, but the pattern simply shows a steep gradient 
at that point. 

There has been considerable difference of opinion concerning the origin of 
this turbidity. The suggestion has been made 5 that it might be due to an inter- 
action between alpha and gamma globulin. According to Longsworth and 
his collaborators 3 it may be due to a stability change by removal of other 
components. Moore points out, however, that, if this were true, it would ap- 
pear that the entire beta region which is free of albumin and alpha globulin 
should show turbidity rather than just the narrow region near the slow end 
of the beta boundary. Abramson. Moyer, and Gorin 5 suggest that there might 
be tvo beta globulins of different stabilities, the slower-moving one being 
more unstable in the absence of the faster-moving one. 

Evidence supporting this latter view was brought forward by Chargaff, 
Ziff, and Moore 6 u ho demonstrated that the addition of heparin causes dis- 
appearance of the beta disturbance. Chargaff 7 suggests that the turbidity 
is associated with a weak lipoprotein complex existing in the components of 
the beta globulins " hi eh becomes partially dissociated when the beta com- 
ponents are under the influence of an electric field in the absence of the al- 
bumin and alpha globulin components of the serum, the situation which ex- 
ists in the descending leg of the electrophoresis cell. 
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In agreement with, this suggestion there is considerable evidence that 
the lipids of blood serum are present in the form of lipoprotein complexes 
of varying degrees of stability. Sorenson 8 first suggested the occurrence of 
lipoprotein complexes in normal serum because he felt that the perfect clear- 
ness of such liquids as serum and plasma in spite of their contents of lipid 
materials could be explained only by assuming linkage between lipids and 
proteins. Tiselius 0 ’ 10 noted that most of the lipid material of normal serum 
and the opalescence of normal serum, due presumably to suspended fat glob- 
ules, migrate with the beta globulin fraction. Abramson 11 has demonstrated 
that the mobility of a particle suspended in a protein solution is due to the 
adsorption of a layer of protein on the surface of the particle and, in general, 
has the same value as the mobility of the adsorbed protein. Therefore, it 
seems logical to conclude, as Longsworth 4 has, that the suspended fat particles 
of serum are coated with a layer of beta globulin. 

In electrophoretieally separated serum proteins, lipids are present in all 
fractions with the largest amounts being associated with the beta globulin 
and alpha globulin fractions, respectively . 12 Kendall 13 demonstrated that even 
four-times reerystallized human serum albumin contains a certain lipid 
residuum. Longsworth and Maclnnes , 4 working with nephrotic serum, found 
that high speed centrifugation cleared the serum by removal of fat particles 
but that cold ether extraction removed still more lipid material as evidenced 
by significant decreases in the beta globulin fraction. On the other hand, in 
the case of normal serum little lipid can be extracted by shaking with cold 
ether but considerably larger amounts can be removed by freezing in the pres- 
ence of ether . 14 Blix 15 by extracting with cold acetone and Zeldis, Ailing, 
MeCoord, and Kulka 10 by extracting with cold alcohol have succeeded in re- 
moving the major portion of the cholesterol and a large portion of the phos- 
pholipids from the serum proteins. However, Zeldis and his collaborators con- 
clude in agreement with the finding of Kendall 13 that a certain portion of the 
bound lipids can be freed only by denaturation of their protein components. 

It is interesting to note that Zeldis and his collaborators 10 observed regu- 
lar disappearance of the beta disturbance in samples of serum extracted by 
cold alcohol whereas Longsworth and Maclnnes 4 found persistence of the beta 
disturbance following extraction with cold ether. This would appear to sup- 
port the suggestion of Chargaff 7 that the turbidity corresponding to the beta 
disturbance results from dissociation of a lipoprotein complex when the beta 
components are under the influence of an electric field in the absence of albu- 
min and alpha globulin. In this connection it should also be noted that the 
beta disturbance is absent in electrophoretic patterns of nephrotic urine 4 and 
°f spinal fluid . 17 In both of these cases it might be assumed that this lipo- 
protein complex, representing an entity of large particle size, is selectively 
removed by the membranes through which these fluids are filtered. Cei’tainly 
one may say in these cases as well as in the cases of those samples of serum 
"'Inch have patterns with completely absent beta disturbance either that one 
°f the constituents of the complex is missing or that conditions which favor 
formation of a turbid layer are absent. 
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Regardless of the exact mechanism involved, it is apparent from our data 
that in electrophoretic patterns done in phosphate buffer the occurrence of 
the beta disturbance as a narrow spike of infinite length is much less common 
and the complete absence of the beta disturbance is much more common than 
in patterns done in veronal buffer. Longsworth, Skedlovsky, and Maelnnes 3 
reported that the beta disturbance is almost always observed in the pattern 
of the descending boundaries. Dole 18 found that fourteen of fifteen normal 
subjects showed a beta disturbance and the fifteenth showed it on repetition. 
Furthermore, one subject showed the beta disturbance on nineteen of twenty 
runs, the one exception being when the blood was not drawn as a fasting 
sample. In our series of twenty normal children reported here, the beta dis- 
turbance is completely absent (3+ change) in 10 per cent of the patterns done 
in veronal buffer and in 40 per cent of the patterns done in phosphate buf- 
fer. It is present as a narrow spike of infinite length (0 change) in 45 per 
cent of the patterns done in veronal and in only 25 per cent of the patterns 
done in phosphate buffer. 

Thus, it seems apparent that for some obscure reason there is less tendency 
to form a turbid layer in the beta component of the descending limb of the 
electrophoresis cell in the presence of phosphate buffer than in the presence 
of veronal buffer. If one accepts Chargaff’s explanation of the beta dis- 
turbance, it may then be concluded that the dissociation tendency of the lipo- 
protein complex whose dissociation produces the turbidity corresponding 
to the beta disturbance is decreased in phosphate buffer as compared to its 
dissociation tendency in veronal buffer. 

Hie greater incidence of occurrence of major changes in the beta dis- 
turbance in electrophoretic patterns of serum from poliomyelitis patients than 
in patterns of serum from normal subjects, irrespective of the buffer used, is a 
definite observation of our present study. In the previous paper 2 it was tenta- 
tireh suggested that the dissociation tendency of the lipopi’otein complex, 
whose dissociation produces the turbidity corresponding to the beta dis- 
turbance, is decreased in patients with poliomyelitis. An alternative explana- 
tion which should be considered is that this lipoprotein complex is absent or 
deci eased in concentration in the serum of poliomyelitis patients. Perhaps 
cai eful im estigation of the lipid constituents of such serums 'would yield im- 
portant information in this regard. Until the true nature of the beta dis- 
turbance is more clearly understood, no definite conclusions as to the true sig- 
nificance of the changes which occur in patients with poliomyelitis are justi- 
fied. 


SUMMARY and CONCLUSIONS 

3. The patterns obtained in 252 electrophoretic experiments on blood 
serums of noimal children and of poliomyelitis patients have been analyzed 
with regard to the appearance of the beta disturbance. 

2. Harked changes (2-f and 3+ changes) in the beta disturbance were 
found to occur in the electrophoretic patterns of the serum of normal chil- 
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dren in 20 per cent of the cases done in veronal buffer and in 65 per cent of 
the cases done in phosphate buffer. 

3. In cases of poliomyelitis similar changes were found to occur in 50 
per cent of 142 cases that were studied in veronal buffer and in 78.5 per cent 
of 70 cases studies in phosphate buffer. 

4. No correlation was found to exist between the changes observed in the 
beta disturbance and the severity or the duration of the disease. 
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MYOTONIA CONGENITA 


Donald E. Hirsch, M.D., Joseph Daxcis, M.D., and Eichard S. Ward, M.D. 

New York, N. Y. 

M YOTONIA congenita is a hereditary condition in which the patient is 
unable to relax his muscles quickly after a strong voluntary contraction. 
It is commonly associated -with muscular hypertrophy. The condition is usually 
not disabling and the prognosis for life is good. The disease is rare, but is one 
of great interest to physiologists because of the possibility that an understanding 
of the mechanisms behind the muscular abnormality will give us an insight into 
the physiology of normal muscular contraction. 

Myotonia congenita was first described by Bell in 1833. It received general 
recognition, however, only after Thomsen described twenty-one cases in his own 
family in 1876. A related disease, dystrophia myotonia, is more common. This 
latter condition has an onset later in life and there are associated findings: 
muscular atrophy and weakness, cataracts, testicular atrophy, baldness, and a 
low basal metabolic rate. Most of the studies on myotonia have been carried out 
on patients with dystrophia myotonia, but so far as we lenow the muscular ab- 
normalitj' is the same in the two diseases, varying in severity. There are 
several good reports and reviews on this subject in the literature. 1 ' 6 ’ 9 ’ 10 

The justification for an additional report lies in the use of two new ap- 
proaches to the study of myotonia : (1) a search for a humoral substance in the 
blood of a patient with myotonia, which would be capable of reproducing 
myotonia, and (2) observation of the effects of curare on the myotonic reaction. 
The latter of these techniques has become available for clinical research only 
in the past few years. 


CASE REPORT 

II. C., a 6-year-old Negro boy (B. H. 28255-47) was admitted to Bellevue 
Hospital in June, 1947, with a chief compalint of persistent symmetrical swell- 
ings in the neck region. It was also reported that the child seemed slow and 
lethargic in play. 

The child came from a boarding school, and only the father was available 
to give a history. He described the patient’s birth and neonatal development 
ns normal, except perhaps for the fact that the child’s muscular development 
had always seemed advanced for his age. Aside from measles, chicken pox, and 
appendicitis requiring operation, there had been no illnesses. The child had 
entered the boarding school eight months before the hospital admission and the 
admitting physician had noted the bilateral neck swellings, which he attributed 
to cervical lymphadenitis secondary to chronic tonsillitis. In the school, it was 
noted that the boy walked slowly and seemed sluggish in play, compared to 
the other children, ne was also seen to have a peculiar staring mannerism, 
most noticeable in the early morning on awakening. 


From the Department of Pediatrics. New York Univcrsity-Bellovue Medical Center and the 
Children .« Medical Service, Bellevue Hospital. 

A preliminary report of this communication was presented nt the meeting: of the Society 
for Pediatric Research, May 4. 19 IS in Atlantic City. 
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The father and two brothers of the patient were healthy and free from 
muscular abnormalities. Both the mother and the maternal grandmother, 
however, were said to show prominent overdevelopment of the muscles of the 
neck and shoulder girdle, and to suffer from an inability to move rapidly. 
The mother had the same staring mannerism as the child. 

Physical examination on admission showed an alert, intelligent, well- 
developed and well-nourished Negro boy of 6 years of age. He was not ill. 
Positive findings were limited to the skeletal muscle system and the eyes The 
tonsils were large and cryptic, but free of active infection. There were no 
signs of hypothyroidism. Neurologic examination was negative except for the 
muscle findings. 



Fig 1 Pig 2 

1 — Obvious lid lag due to increased tonus of the levator palpebrae 
2 — The patient has been instructed to close lus e>es tightl\ and then open them as 
lapicuy as possible The photograph was taken about tv. o seconds after the patient began to 
open ms ejes The palpebral orifice is still reduced in all diameters despite the maximal effort 
»e Is malting to open his e\es 

The child’s herculean build was striking. The masses in the neck region 
could lie demonstrated to be hypertrophied strenocleido mastoid muscle rather 
than lymph nodes The muscles of the shoulder girdle stood out clearly. 

The abnormalities in eye movements first suggested to us that the patient 
was suffering from a generalized muscle distui bailee There was severe 
myotonia of all tlic cxtraocular muscles The child had great difficulty in 
following rapidly moving objects with his eyes Jf an object were moved 
vertically or horizontally in front of him, there would be a shoit interval be- 
fore lie could make his eyes move in the required direction. When he closed 
Jus eyes tightly and then tried to open them again, he could not do so for 
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several seconds, even though he tried hard. He had pronounced lid lag, which 
we attributed to myotonia of the levator palpebrae superioris. There was no 
exophthalmos. 

These abnormalities of the extraocular muscles were most marked in the 
early morning on awakening. The myotonia disappeared rapidly when the 
affected muscles were “warmed up.” Thus after the child had opened and 
closed his eyes several times in succession, the movements became progres- 
sively easier, and lid lag disappeared. Aside from these abnormalities of move- 
ment, examination of the eyes revealed nothing. This included slit lamp 
examination. 



Fiff 3. — There Is marked muscular li> pertrophy. The scar Is the result of a muscle biopsy. 


Myotonia was then found in other muscles, too. After strongly flexing or 
extending his neck the child had difficulty in straightening it. His gait was 
abnormally slow and labored. He appeared stiff-jointed. Here the “warming 
up” phenomenon could be clearly seen; after five or six steps his gait was 
normal. Myotonia reappeared rapidly if he did not continue to use his 
muscles. 

The myotonia could also be demonstrated after mechanical stimulation of 
muscle groups. When the thenar eminence of the hand was tapped with a 
percussion hammer, contraction was rapid and strong, and relaxation delayed. 
The bracliioradial “reflex” was similarly abnormal. 

Routine laboratory results were as follows: The routine urinalysis was 
negative. Blood count showed hemoglobin 14.5 Gin., red blood count 4.27 
million, white blood count 5,800, polymorphonuclear leucocytes 28 per cent, 
lymphocytes 6S per cent. This lymphocytosis persisted on all the examina- 
tions. Mazzini test was negative. X-rays of the skull, long bones, neck, lungs, 
and heart were negative. Carpal and tarsal ossifications were within normal 
limits. Serum calcium was 10.4 mg. per cent and serum phosphorus 4.5 mg. 
per cent. Mantoux tests were negative up to 1.0 mg. 
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Several observations were made on tlie behavior of the myotonia Milder a 
variety of conditions. These experiments were repetitions of experiments 
previously reported by others in the literature. No attempt was made to 
record results mechanically or electrically ; the evaluation was entirely clinical. 
Changes that were observed were unequivocal, 

1. Electrical reactions : Increased muscle excitability in myotonia had 
been found previously by Ponclier and Woodward. 1 It usually required a 
galvanic current of 1.8 Ma. to produce a muscular contraction in a normal 
6-year-old child. In this patient currents of less than 1.0 Ma. were sufficient. 

2. Effects of chilling: It is generally reported that myotonia is worse in 
cold weather, although Ravin 2 ’ 3 found that myotonia in his patients de- 
creased when the temperature of the environment was reduced from 40° C. to 
20° C. Our patient was placed in a cold bath for about ten minutes. He was 
then moved out into the open air. At this time the myotonia was unchanged, 
despite the fact that he was shivering with cold. 

3. Epinephrine: In the literature there are conflicting reports as to the 
effect of epinephrine on myotonia. Some investigators report accentuation of 
symptoms, 1 ' 4 and others a decrease. 2 * 3 In our patient repeated injections of 
0.3 c.e. of 1:1000 epinephrine hydrochloride intramuscularly had no effect on 
the myotonia. 

4. Prostigmine : There is a uniformity of opinion that prostigmine ac- 
centuates myotonia. 4 ' 7 The injection of 1.0 c.e. of 1 :2000 prostigmine hydro- 
chloride intramuscularly exaggerated the myotonia in our patient. 

5. Quinine: Since 1936, 4 > *< 8 quinine has been used as a specific medica- 
tion in this disease. Small doses often cause a complete disappearance of the 
myotonia. Our patient was completely relieved of his symptoms by 0.6 Gm. 
quinine sulfate orally, or 0.5 Gm. quinine dihydrochloride intravenously. The 
myotonia returned slowly in six hours. 

G. Dual nature of the myotonia contraction: This feature of myotonia 
was commented on by Dana 3 and Griffith, 10 and lias more recently been in- 
vestigated by Ravin. 2 The myotonia contraction appears to be initiated by 
the first strong voluntary contractions, but from then on is independent of 
them, lasting a definite period regardless of whether relaxation is attempted 
following these first contractions, or whether a voluntary tetanus is kept up. 

The hoy was asked to close his eyes tightly for varying lengths of time, 
after which he was to open his eyes as quickly and as widely as possible. The 
length of time it took him to open his eyes was recorded. It was found that 
a minimum period of voluntary contraction was necessary (two seconds) be- 
fore myotonia appeared. Beyond that minimal period, however, the duration 
of myotonia was not increased by having the boy squeeze his eyes shut for 
longer periods. On the contrary it took him less time to open his eyes the 
longer he kept them closed. When he kept them closed for ten seconds no 
myotonia was noted on relaxing. This can be interpreted as meaning that the 
myotonia ran its course under cover of the prolonged voluntary effect. 

In summary, a 6-year-old Negro boy presented the classical picture of 
myotonia congenita. He had pronounced hypertrophy of many of his skeletal 
muscles, and an inability to relax antagonistic muscles rapidly. Rapid move- 
ments thus could not be accomplished. The myotonic delay in relaxation dis- 
appeared after several "warming up” contractions. The family history sug- 
gested that both the patient’s mother and the maternal grandmother suffered 
from the disease. Observations of the myotonic reaction in this bov under 
varying conditions, were consistent with similar observations on eases 
ouslv reported in the literature. “ ‘ 1 ” 
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SPECIAL STUDIES 

A. Search for a Humoral Factor . — The drug veratrine can produce 
myotonia in normal muscle. An isolated strip of muscles, poisoned with 
veratrine, behaves remarkably like the muscle of myotonia congenita. 31 There is a 
myotonic pattern of response following stimulation of the nerve. If electromyo- 
grams are made from the muscle during the myotonic contraction, it is found 
that a single shock stimulus in the nerve produces a volley of electrical impulses 
in the muscle. The veratrine reaction disappears following repeated contraction, 
or “warming up.” Quinine also abolishes the reaction. In all these cardinal 
points the myotonia of veratrine poisoning resembles that of myotonia con- 
genita. Even in response to curare poisoning the two types of myotonia be- 
have similarly. Curare affects neither (see section B) . 

In view of this, it seemed reasonable to search for a veratrine-like substance 
in the blood of patients with myotonia. In 1936 Loewi 12 reported success in 
finding such a substance in the plasma dialysate of a patient with myotonia 
congenita. His experiment needed to be repeated. Using essentially the same 
technique, ire attempted this with our patient. The procedure was as follows: 

Blood from the external jugular vein was used, because of the prominence 
of eye signs in this patient. Specimens were also taken from the antecubital 
vein, before and after tourniquets had been applied. The blood was drawn, 
heparinized, separated, and frozen until ready for testing. Control specimens 
were obtained under identical conditions from a normal child. The sartorius 
muscle of a frog was exposed to (1) the dialysate, and (2) the residue, and 
was stimulated each time with a galvanic current. The sartorius muscle is 
usually used for such testing. Characteristic patterns are produced by 
veratrine in dilutions as high as 1 .-5,000,000. 

No veratrine-like substance could be detected in any of these specimens. 
A normal twitch resulted in each case.* 

An in vivo experiment was also tried with this patient, in the hope of 
demonstrating a myotonia-inducing substance in the blood. The idea for this 
experiment was taken from the classical one on myasthenia gravis described 
by Mary B. Walker before the Royal Society of Medicine in 193S. ,S 

Tourniquets were placed on the child’s arms to obstruct venous return. 
This was to increase the concentration of such a substance locally. The 
patient was instructed to open and close his eyes repeatedly until his eye 
muscles had “warmed up,” and all signs of myotonia disappeared. At this 
point he was asked to open and close his hands several times. Myotonia of 
the hands was quite evident. The tourniquets were then abruptly removed. 
It was thought that with the release of this venous blood into the general 
circulation a myotonia-inducing substance might cause the myotonia of the 
eye muscles to reappear. No such effect resulted. 

We were not able to demonstrate a humoral factor by this in vivo experi- 
ment. 

B. Curarhation Experiment A — In recent years investigators have come to 

*V?c are indebted to Dr. Givlio Cantoni for performing: these experiments. 

tDr. Emmanuel Papper supervised the curanzation in these experiments. 
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the conclusion that the site of the abnormality in myotonia is peripheral. How- 
ever, the exact locus is not known. Kennedy and "Wolff* demonstrated that 
spinal anesthesia does not affect myotonia. Schaffer 13 showed that myotonia 
persisted when the nerve endings in the muscles were paralyzed by regional 
anesthesia. Broun and Harvey 7 showed that section of the motor nerves and 
degeneration of the motor end plate did not alter the abnormality. This last 
work was done with myotonic goats — goats with a congenital disease re- 
sembling human myotonia congenita. 

Curare is a logical drug to use in carrying this localization further. 
Curare is said to paralyze muscle through action on the myoneural junction. 
In an excellent review of the literature, McIntyre 14 pointed out that the chief 
effect of curarization was a diminution in the end plate potential. Apparently 
there was also some effect upon the muscle fibers themselves, diminishing their 
sensitivity to acetyl choline, but this need not concern us. All effects of 
curare are either upon the myoneural junction or on points distal to it. 

In 1939 Brown and Harvey 7 curarized myotonic goats and found the 
myotonia uninfluenced by the curare. They reasoned from this experiment 
that the site of the abnormality in the goats was peripheral to the myoneural 
junction. There have been no reports of this experiment carried out with a 
human case of myotonia. Accordingly, with our patient, the following proce- 
dure was undertaken : 

The patient received nembutal and scopolamine premedication, and was 
anesthetized with vinyl ether and ether-oxygen mixture. The response after 
mechanical stimulation of the extensors of the forearm (the brachioradial “re- 
flex”*) was used as an index of myotonia. Motion pictures were taken of all re- 
flexes elicited. After pictures were taken of the “reflex” before curare, curare 
was given until diaphragmatic contractions stopped.! A total of 30 units was 
used. Respirations were maintained by the anesthetist. Pictures were then 
taken of the “reflex” under the influence of curare. 


We were fortunate to be able to make control observations on a normal 
child of the same age and weight under identical conditions bf anesthesia. 
Here, too, motion pictures were taken of the brachioradial “reflex” before 
and after full curarization. 


Mechanical stimulation of the extensor muscles of this boy’s forearm 
produced (under anesthesia) a strong contraction with a myotonic delay in 
relaxation; the hand remained up for several seconds, and only fell slowly to 
its original position. After complete curarization this response was un- 
changed. In the normal control the normal brachioradial “reflex” was also 
uninfluenced by curare. 


*The brachioradial reflex' is not a true reflex in the strict sense of the word It does not 
depend upon a reflex arc. and is independent of the central nervous system. It is anbarentlv n 

direct respon- nflation of the muscle fibers themselves. The persistence of the 

reflex after ■ ■ ■ 'his apparent. We have been unable to And any comment on 

by nernomms'ts. ’ ,n ' hC UtcraU ’ rc ' *“«"»*»> -WPCars to be genera"?" ’accept?" 

Inst muscle 'to’bc’ " common,y complete since the diaphragm is the 
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In human beings with myotonia congenita, therefore, as well as in myotonic 
goats, curare does not eliminate the myotonic reaction. The abnormality in myo- 
tonia must then be peripheral to the site of action of curare. Since, according to 
our present knowledge, all effects of curare are at the myoneural junction or 
distal to it, this would put the abnormality in human myotonia somewhere in the 
muscle fiber itself. 


SUMMARY 

1. The clinical findings in a case of myotonia congenita (Thomsen’s dis- 
ease) are presented. 

2. Attempts at demonstrating a myotonia-inducing substance in the blood 
of the patient are described. These attempts were unsuccessful. 

3. The myotonic pattern of response was uninfluenced by complete curariza- 
tion of the patient. The significance of this in the localization of the muscular 
abnormality is discussed. 
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Case Reports 


POLYOSTOTIC FIBROUS DYSPLASIA 

Louis J. IIackktt, Jr., M.D., Albany, N. Y., and 
William M. Christopiierson, M.D., New York, N. Y. 


IN 1937 Albright, Butler, Hampton, and Smith 1 described a syndrome charac- 
1 terized by the presence of multiple bone lesions, areas of skin pigmentation, 
and, in the female, precocious puberty. The term osteitis fibrosa disseminata 
was suggested to differentiate this entity from osteitis fibrosa generalisata of 
hyperparathyroidism. Lichtenstein, 2 in 1938, suggested the entity be desig- 
nated polyostotic fibrous dysplasia. Since that time, authors 3 ' 10 have used 
various names to designate the condition; of these, Albright’s syndrome seems 
to be the most popular. This would seem fitting because Albright has con- 
tributed most to the correlation of the triad, even though isolated cases were 
reported as early as 1922 by Weil. 11 However, Albright 12 suggests that 
Lichtenstein’s term polyostotic fibrous dysplasia be accepted as preferable. 

The case reported is a classical example of the complete syndrome of poly- 
ostotic fibrous dysplasia, interesting for the unusually early manifestations of 
precocity. 

CASE REPORT 


A 5-year-old white female was seen in the pediatric clinic of the Louisville 
General Hospital on Oct. 28, 1948, with a mild upper respiratory infection. It 
was evident that her physical development was considerably advanced for her 
chronological age. Her breasts were prominent and there was a moderate growth 
of pubic hair. The mother stated that the precocious development had not been 
a cause of alarm since the child had menstruated on the second day of life and a 
three-day menstual period had recurred at regular twenty-eight day intervals 
since the onset. The breasts were prominent at birth and had steadily enlarged. 
Four siblings were in good health. The patient was four inches taller than a 
brother one year older. The child had never been severely ill, was always quiet, 
bashful and “very nervous,” and rarely played with other children. 

She -walked with a marked limp. There was a swollen ecchymotic area over 
the anterior aspect of the middle third of the left tibia which had been present 
for two weeks; it was tender and slightly warm. 

There were several areas of dark brown pigmetation over the right half of 
the trunk. The largest area was on the back; it was not elevated, had an 
irregular sharply demarcated border, and measured 11 cm. in greatest diameter. 
Similar, but smaller, areas of pigmentation were noted on the buttock, side, 
abdomen, and chest. There were no cutaneous or subcutaneous tumors. No 
areas of pigmentation were found in the mouth. The breasts were adolescent 
with prominent areolae. 


Laboratory Data . — Red blood count was 4.85 million, hemoglobin 80 per 
cent, white blood count 10,200, polymorphonuclear leucocytes 31 per cent, 
lymphocytes G4 per cent, monocytes 5 per cent. Urinalysis was normal. Nonpro- 
tein nitrogen was 27 mg. per 100 c.c., calcium 11.2 mg. per 100 c.c., phosphorus 
4.8 mg. per 100 c.c., alkaline phosphatase S.4 Bodanskv units, serum albumin 
5 Gm. per 100 c.c., serum globulin, 2.4 Gm. per 100 c.c. 


From tec Departments of Pediatrics and Pathology. TJnlversItv 
oledlcino, Louisville, Ky. 
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X-ray examination of the skeleton showed multiple areas of “cystlike” 
lesions involving the humerus, ulna, metaearpals, phalanges, ilium, femur, tibia, 
and fibula on the left and the femur and fibula on the right (Figs. 1 and 2). The 
lesions were chiefly hypo-ostotic with only a few hyperostotic areas. There was 



Fig. 1.— Section through medullary canal of left fibula. (X120.) 



V 


& * 

Fig. Irregular area of pigmentation resembling the coast of Maine. 

considerable t binning of the cortex in the left tibia, femur, and fibula, with ex- 
pansion of the fibula. There was a pathologic fracture of the middle tliird of the 
left tibia. The epiphyses were not involved and there was no osteoporosis. 
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A segment of the left fibula was obtained for pathologic examination. The 
cortex was thinned and the medullary canal was replaced by gritty gray fibrous 
tissue. Microscopically, the thinned cortex had rather wide Haversian canals 
which contained fibrous tissue rich in thin-walled vessels. The normal architec- 
ture of the medullary canal was completely distorted. Numerous thin poorly- 
organized septa of new bone with a peripheral zone of osteoid were surrounded 
by rather cellular mature fibrous connective tissue containing very few thin- 
walled vascular channels. There were a few collections of osteoclasts at the 
periphery, and some osteoclastic resorption of the new bone and osteoid tissue. 
The sections rvere typical of fibrous dysplasia. 



Fig. 3. Fig. 4. 

Lateral view of left tibia and fibula. Pathologic fracture can be seen. 
Fig. 4. Schematic distribution of bone lesions, predominantly on the left. 



COMMENT 


Such a triad of seemingly dissociated manifestations as are presented in 
the above case makes the diagnosis of polyostotic fibrous dysplasia one of the 
more easily recognized syndromes. The differential diagnosis involves con 
sidcration of neurofibromatosis, hyperparathyroidism, Ollier’s dvschondropJasi- 
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And xanthomatosis. Since in none of the above conditions do we have similar 
clinical, radiographic, or pathologic findings, it would seem unlikely that there 
would-be much confusion. However, from the number of patients with indis- 
putable polyostotic fibrous dysplasia who have been subjected to parathyroidec- 
tomy, 4 it appears that the distinction, however easy, is not always made. 

Perhaps the most easily confused disease is neurofibromatosis with bone 
involvement and cutaneous pigmentation. In neurofibromatosis Albright 12 points 
out that the pigmented areas are shaped like the coast of California rather than 
the coast of Heine (Fig. 2). In addition, there are usually multiple cutaneous 
neurofibromata. The bone lesions are relatively few, commonly involving the 
lower end of the femur and upper end of the tibia, and there are sharply cir- 
cumscribed areas of distraction with very little, if any, evidence of new bone 
formation. In polyostotic fibrous dysplasia, on the other hand, there are exten- 
sive bone lesions in which overgrowth of bone, as well as bone destruction, is a 
prominent feature. 

Hyperparathyroidism is rare in children, seldom runs such a slow course, 
and is accompanied by alterations of the serum calcium and phosphorus. Pig- 
mentation and precocious puberty are, of course, lacking: and, finally, the bone 
lesions are ciuite different. The bone lesions in fibrous dysplasia have a tendency 
to be unilateral; the epiphyses are rarely, if ever, involved. Parts of the skeleton 
appear normal. There are both hyperostotic and hvpo-ostotie lesions and there 
is no osteomalacia. Precocious bone age may be present. Finally, a well-chosen 
biopsy of the bone will confirm the diagnosis. 

Radiographic examination, plus the history and physical examination, with 
biopsy, if necessary, should clearly differentiate polyostotic fibrous dysplasia 
from Ollier's dyschondroplasia, and xanthomatosis of bone. 

Skin pigmentation is often proportional to the bone involvement and is said 
to occur on the same side: s however, this is not constant, as indicated in the 
caso reported. 

The pathogenesis of the precocity remains unexplained, although the theory 
that it may lie due to lesions in the walls of the third ventricle and the hypo- 
thalamus 5 remains attractive. The autopsy in Albright’s Case 3 revealed no 
evidence that ovulation had ever occurred. Sternberg and Joseph 3 reported 
similar findings. 

SUMMARY 

A ease of polyostotic fibrous dysplasia in a 5-year-old girl is reported. 

The diagnosis was made by the characteristic triad of predominantly uni- 
lateral bone lesions, precocious “puberty.” and unilateral skin pigmentation, and 
was substantiated by radiographic and pathologic examination of the bone 
lesions. 

The early onset of menses (second day of life) is somewhat unusual as is the 
contralateral distribution of skin pigmentation. 

The differential diagnosis is discussed briefly. 
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CONGENITAL ATRESIA OF THE INTESTINE IN A 
PREMATURE INFANT 

Beulah II. Kittrell, M.D., Lea Callaway, M.D., axd Lyxx F. Curtis. M.D. 

Maryville, Texx. 


C ONGENITAL atresia of the gastrointestinal tract is an extremely rare 
anomaly occurring, according to most estimates, about once in twenty thou- 
sand births. Arnheim 1 tabulated the results of infants treated surgically and 
reported in the literature from 1911 to 1943. These cases were in infants rang- 
ing in age from one hour to S days. All were treated by primary anastomosis. 
Miller 1 stated that primary anastomosis is the surgical procedure of choice and 
that primary ileostomy offered absolutely no chance for recovery. That this at- 
titude is well established as authoritative is borne out by a cursory review of 
the literature. 

Erb and Smith 3 reported two eases, one with multiple atresias treated by 
primary anastomosis. Miller, Grcengaard, Ravcroft, and McFadden also re- 
ported successful treatment of two cases in this manner. Duncan, Wearn, Jack- 
son, and Waldron- successfully treated multiple atresias in a premature infant 
by short-circuiting anastomosis. Ficcara and Degen 0 reported a patient who 
died of meconium peritonitis after operation. 

James R. Judd r reported the first successful case cured by ileostomy alone. 
A full-term Chinese female infant showed signs of intestinal obstruction follow- 
ing the first feeding. Surgery was done in four stages. Supportive measures 
in the form of blood, vitamins, antibiotics, and parenteral fluids were vigorously 
employed. This case finds a close parallel in the following report in a premature 
infant treated successfully by primary ileostomy. 

CASE REPORT 

The child, a female, born at seven and one-half months' gestation, weighed 
4 pounds at birth. She was apparently normal except for prematurity and bi- 
lateral coloboma. 

Immediately after delivery she was placed in an incubator and given con- 
tinuous oxygen. There was considerable mucus from the posterior pharynx 
and fluids were withheld until the fourteenth hour, at which time weak tea was 
given by dropper and continued theieafter every two hours. Some of the feed- 
ings were regurgitated but there was no note of actual vomiting. Early on the 
second morning while the cord dressing was being changed it was noted for the 
first time that the child’s abdomen was greatly distended. She quickly became 
cyanotic and the pulse was rapid and feeble. X-ray films (Figs, i and 2) 
showed a marked pneumoperitoneum with no air in the large bowel. A diag- 
nosis of perforated viscus was made and immediate exploration was advised. 
During the subsequent two and one-half hours while awaiting the sacrament of 
baptism, lactate Ringer’s solution was administered subcutaneously and a gastric 
lavage was performed. Preoperative medication consisted of phenobarbital ] /t 
gr. and atropine V^oo S v - given subcutaneously. 

Before taking the patient to surgery a No. 20 needle was inserted into the 
peritoneal cavity to evacuate the gas which was under such pressure as to se- 
verely restrict the motion of the diaphragm. This procedure afforded consider- 
able relief of the respiratory distress, although the child remained cyanotic. 
Because of the poor condition of the patient the only anesthetic used was novo- 
cain y 2 per cent supplemented by a sugar teat dipped in bourbon. In view of 
the fact that it had been impossible to insert a thermometer into the rectum it 

From tlie Departments of Pediatrics. Surgery, and Obstetrics of the Blount Memorial 
Hospital. 
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seemed obvious that we were dealing with a congenital anomaly of the rectum. 
For this reason it was decided to explore the abdomen through a left rectus 
incision. 

A moderate amount of gas escaped when the peritoneal cavity was opened. 
A fibrous band was found compressing the terminal ileum approximately two 
inches from, the ileocecal valve. Proximal to this point at which the intestine 



Fig. 1. — Left lateral decubitus. 
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was completely severed, the wall of the bowel was very thin and dilated to a 
diameter of 3 to 3.5 cm. Distal to the constriction hand, the ileum was but a 
fibrous strand of tissue joining a completely empty cecum, which, like the de- 
scending colon, resembled a twisted cord approximately 0.5 cm. in diameter. 
The gravity of the patient's condition and the very atretic appearance of the 
colon discouraged further surgery at this time. The dilated end of the ileum 
was brought out through the lower end of the incision, the peritoneum being 
closed with continuous catgut and the fascia with interrupted cotton sutures. 

The infant was returned to the incubator and continuous oxygen was 
resumed. Antigen solution with dextrose 5 per cent was given alternately with 
lactate Ringer's solution subcutaneously every six hours. Breast milk and 
skimmed lactic acid milk of equal parts were started after three hours by dropper 
feedings. An occasional feeding was vomited during the first thirty-six hours 
but there was very little abdominal distention at any time. On the third day 
the child was able to take breast milk from a Breck feeder. After the first, week 
breast milk was unobtainable and Olac, a dried milk mixture of high protein 
content, was substituted. Ascorbic acid, hypodemiatically, and oleum percomor- 
pheum were started on the third day, iron in the form of copperin in the formula 
on the fourteenth day. Parenteral fluids were continued. The discharge from 
the ileostomy was at first watery and green ; by the fifth day it was yellow and 
gradually becoming pasty. The weight dropped to 3 pounds, 6 ounces, but by 
the third week had risen to 3 pounds, 9 ounces. At this time the baby was taking 
formula well and the stools through the ileostomy were normal. 

The situation looked pretty hopeless and at the request of the family the 
baby was discharged to go home in an incubator and he cared for by an aunt 
who is a graduate nurse. If and when she attained the weight of 7 or 8 pounds 
it was planned to do x-ray studies to determine the status of the large bowel. 
The_ child began to fail as soon as parenteral fluids were stopped. Her weight 
again dropped to 3 pounds, 6 ounces and remained stationary. Numerous 
formulas were tried hut Olac seemed the most satisfactory. Dehydration was 
extreme although t lie average fluid intake was 5 oz. per pound of body weight. 
Tiio skin surrounding the ileostomy became red and irritated. After three 
weeks at home she was readmitted to the hospital, a classic picture of marasmus 
and dehydration. 

With the resumption of parenteral fluids the child 's general condition began 
to improve and soon the weight had increased to 5 pounds at which level it 
became fixed. During this period it was found that the colon could be filled 
with barium to beyond the hepatic flexure and that the diameter of the bowel 
was about the size of a lead pencil. Although still a poor risk it was obvious 
that there would he no further improvement until she was given the benefit of 
the absorptive surface of the large bowel. The second operation was done at 
the age of 3 months. 

Through a right rectus incision the fibrous hand whicli represented the 
terminal ileum was resected with the appendix and the cecum. The ileostomy 
was freed from the left rectus wound and together with the ascending colon 
was fixed in the right rectus incision making a double-barreled ileocolostomy 
after the manner described by Mikulicz. On the third day a clamp was applied 
to the spur and the process of diverting the fecal stream into the colon was 
instituted. 

The postoperative course was stormy for the first five days, the temperature 
ranging between 101° and 10G° F. The patient was given penicillin in oil 
daily and sulfadiazine by mouth. Parenteral fluids were continued. On the 
fifth day there were yellowish green stools from the rectum, but the spill-over 
from the ileum into the colon was very disappointing, the major portion being 
discharged onto the abdominal wall. Two weeks after the second operation 
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it ivas necessary to restore about four inches of prolapsed ileum to the ab- 
dominal cavity. This was done without opening the abdomen by vising inter- 
rupted cotton to suture the serosa of the ileum to the skin and fascia. 

Continued failure to divert the fecal stream into the colon made the closure 
of the ileocolostomy quite imperative. The first attempt at closure, using inter- 
rupted cotton sutures in the fascia, resulted in the same "ignominious failure ’ 
described by Dr. Judd. One redeeming feature in the effort was that although 

the defect was not closed there was no more protrusion of the ileum. 

Three weeks later, after daily rectal dilatations and colonic irrigations, a 
second and successful closure was made. The child at this time was 41/2 months 
of age and weighed 4 pounds, 8 ounces. The usual technique of inverting the 
intestinal mucosa of the spur with continuous catgut suture reinforced with 
interrupted cotton sutures was employed. The fascia was again closed with 
interrupted cotton sutures. The skin was not closed. 

The postoperative course was uncomplicated. Stools became normal, par- 
enteral fluids were no longer required, and the child began to gain weight. She 
was discharged at the age of 5 % months weighing 6 pounds (a gain of D /2 
pounds since final closure of the stoma) and was 20 inches long. At the time 
she was taking evaporated milk, fruits, vegetables, egg yolk, and strained beef. 

In addition to the stormy course described, during her hospital stay she 
had two upper respiratory infections and one bout of pyelitis. The one blood 
transfusion was given until the greatest difficulty, the veins being no larger 
than a small pin. The remarkable fact that the lowest blood value obtained 
showed a red cell count of 3.5 million and 12 Gm. hemoglobin constitutes a 
tribute to the possibilities of parenteral feeding. 

Her subsequent growth and development since discharge from the hospital 
have been most gratifying. At 7V 2 months she weighed 9 pounds 12 ounces 
and was 2 2 Vo inches long (a gain of 3 pounds, 9 ounces in two months). At 
one year of age she weighed 15 pounds and was 25V£ inches long. Her tissue 
turgor was good, she turned from side to side and supported the weight of her 
body on her palms. Mentally she seemed alert and responsive. 


SUMMARY AND CONCLUSIONS 

We have presented a case report of atresia of the ileum with rupture and 
pneumoperitoneum in a premature infant treated successfully by primary 
ileostomy. 

In retrospect it is felt that more careful attention to the colon and its 
patency contributed largely to the success of the second closure and might have 
rendered the first successful. While resection and primary anastomosis is the 
method of choice, this case proves that failure to carry out such a procedure does 
not preclude the possibility of a successful outcome. 
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MALIGNANT NEOPLASMS IN EARLY LIFE 

James B. Arey, M.D. 

Philadelphia, Pa. 

T HE decline in death rates from infections diseases, conpled with more ac- 
curate diagnoses, has resulted in cancer assuming a progressively more 
important place as a cause of death in infancy and childhood. In the age group 
one to 14, cancer, including leucemia and Hodgkin’s disease, is notv the second- 
ranking cause of death from disease, and in the age group of 5 to 9 years it 
accounts for more deaths than any other disease. 1 In Massachusetts in 1939, 
deaths from cancer in children under 15 years of age exceeded those from per- 
tussis, pulmonary tuberculosis, measles, meningitis, scarlet fever, or diabetes, 
and almost equaled those from pulmonary tuberculosis, meningitis, and scarlet 
fever combined. 2 In New York in the period 1942 to 1944, deaths from neo- 
plastic diseases during childhood exceeded those from all forms of tuberculosis. 3 
The purpose of the present paper is to point out some of the differences between 
malignant tumors in early life and those seen in the older age groups, and to 
review some of the features of the more common malignant neoplasms of infants 
and children. 

The infrequency of carcinomas and the high incidence of sarcomas in early 
life is striking. 4 ’ 0 Pack and LeFevre 5 found sarcoma twenty-two times as 
frequent as carcinoma in young people less than 25 years of age, whereas if all 
ages were included, the incidence of earcinoma was almost nine times that of 
sarcoma. 

The malignant neoplasms of early life are frequently radiosensitive, al- 
though not, as a rule, radiocurable. In general, they tend to progress rapidly, 
metastasize widely, promptly recur, and carry a high mortality. Part of the 
poor prognosis of such tumors, however, is dependent upon ignorance of the 
physicians and laitj' as to the occurrence of malignant growths in early life, 
and is further enhanced by the unfounded assumption that malignant tumors 
in early life are invariably fatal. Certainly, when compared to the low five-year 
survival rates of such malignant tumors of adults as carcinoma of the stomach 
(5 per cent) 7 and carcinoma of the prostrate, the prognosis of many malignant 
neoplasms of infants and children is actually encouraging. Thus Farber 5 has 
reported ten of forty patients with neuroblastoma alive from three to eight 
years after histologic verification of the tumor, and Ladd and White 9 report 
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fourteen of sixty patients (23 per cent) with Wilms’ tumor alive two to twenty 
veal's after treatment. Although such figures are at variance with many of 
those in the literature, they do indicate that a defeatist attitude when dealing 
with such neoplasms is not justified. 

Certain malignant tumors are found almost entirely in patients in the 
younger age groups, as medulloblastoma, Wilms’ tumor or embryoma of the 
kidney, retinoblastoma, and neuroblastoma. Others, such as malignant tumors 
of bone, soft tissues, blood-forming organs, and tumors of the brain, although 
also occurring in later life, comprise an important part of the malignant tumors 
of early life. Although tumors have been described in practically all organs 
of the body at early ages, 2 the sites most frequently affected by cancer in child- 
hood are the kidneys, the eyes and orbit, the lymphatic and blood-forming 
organs, the bones, the soft somatic tissues, and the nervous system. 3 The tumors 
occurring in these sites will now be dealt with in more detail. 

Wilms’ tumor or embryoma of the kidney is one of the commonest abdominal 
tumors of childhood. 10 It is a tumor peculiar to infancy and childhood, the 
great majority of these neoplasms appearing in the first three years of life. 11 ’ 12 
The presenting complaint is usually that of an abdominal mass. Fever is 
present in a significant number of these patients, and a definitely elevated blood 
pressure may be noted. Hematuria and symptoms referable to the genitourinary 
tract are far less common than is the ease in carcinomas of the renal cortex of 
adults. 

Physical examination reveals a firm, smooth or nodular, nontender mass 
which may practically fill the entire abdomen. Pyelography reveals distortion 
of the renal pelvis and ealices, displacement of the kidney, and in some instances 
failure of visualization of the pelvis of the involved kidney. Although pyelo- 
grams may be of aid in the differential diagnosis of Wilms’ tumor, their great- 
est importance is in establishing the presence and normality of the opposite 
kidney, thus preventing the removal of a solitary kidney. 

The differential diagnosis includes neuroblastoma of the adrenal, hydro- 
nephrosis, mesenteric cyst, and retroperitoneal sarcoma. Although an accurate 
and correct preoperative diagnosis does much to bolster the ego of the attending 
physician, attempts to arrive at such a diagnosis should occupy a minimum of 
time, and repeated, vigorous, and rough palpation of the tumor must be avoided. 
Final diagnosis must depend upon histologic examination of the tumor, and 
undue delay in the removal of the tumor in order to arrive at an exact clinical 
diagnosis should not be condoned. 

Grossly, the majority of Wilms’ tumors are large, bulky neoplasms which 
may arise from any portion of the kidney. Nearly all exhibit some degree of 
encapsulation, the adjoining compressed renal parenchyma often being stretched 
as a thin layer over the surface of the neoplasm. The cut surfaces are varie- 
gated and extensive hemorrhage and necrosis within the tumor may account for 
the rapid enlargement or sudden appearance of these neoplasms sometimes noted 
clinically. Involvement of the regional lymph nodes, renal vein, renal pelvis, 
and ureter should be carefully sought for in order to effect complete removal 
of the neoplasm. 

Ilistologically, the neoplasm consists of a stroma of loosely or closely 
packed spindle cells and dark-staining epitlielial-like cells having a tubular ar- 
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rangeinent ; transitions between tlie epithelial elements and the stromal elements 
can be demonstrated and strongly suggest a common cell of origin. 10 Glomcr- 
ularlike structures are sometimes observed. In addition to the above elements, 
which call to mind the appearance of the embryonic kidney, other "metaplastic” 
tissues such as smooth and striated muscle, squamous epithelium, and even car- 
tilage may be present. 

The treatment of Wilms’ tumor consists of nephrectomy plus roentgen 
therapy. These tumors are radiosensitive, and if the tumor is so large as to 
make surgical removal unduly hazardous, a preoperative course of irradiation 
may be used, extending over a period of two to three weeks 10 ' 13 followed by 
nephrectomy and postoperative irradiation. 

Although the prognosis of Wilms’ tumors is very grave, -recent reports have 
been encouraging. Thus Ladd and White, 0 in 194-1, report that in general these 
tumors carry a mortality of from 90 to 100 per cent, yet they report a series of 
14 of 60 patients (23 per cent) with Wilms’ tumors living and well 2 to 20 
years after treatment. As recurrences or metastases, if they are to occur, usually 
do so within two years following nephrectomy, these 14 patients can be consid- 
ered as probably cured. Nesbit and Adams 13 report S of 16 patients living 3]A 
to 1114 years after treatment, and Silver 14 reports 10 of 13 patients alive from 
2(4 to at least 15 years after nephrectomy. One of these patients developed 
pulmonary metastases 7 months after nephrectomy, for which he received roent- 
gen irradiation to the involved area with rapid disappearance of the lesions; 
lie is alive and well more than 2 years later with no evidence of recurrence. 
Dickey 11 reports 4 of 12 patients alive 4 to 15 years after treatment. Certainly 
results such as those described above, although still indicative of a very grave 
prognosis, do not warrant a hopeless outlook with respect to these neoplasms. 

The neoplasm probably most frequently confused with Wilms’ tumor is 
the neuroblastoma. These tumors are derived from neuroblasts which have 
migrated from the neural crest to form the adrenal medulla and the sympathetic 
ganglia. Thus the neuroblastoma, although commonly arising in the adrenal 
medulla, may also arise from any of a number of other sites, as the cervical 
ganglia, the region of the bifurcation of the aorta, and the posterior mediastinum. 

These tumors are among the most common malignant neoplasms of infants 
and children, and may be present at birth. 15 They are usually unilateral, but 
may involve both adrenal glands. The presenting complain may be that of an 
abdominal mass or may be referable to the presence of metastases, e.g., in the 
orbits, bone, or cervical lymph nodes. Skeletal metastases are frequently bilat- 
erally symmetrical and may be found in any part of the skeletal system with the 
exception of the metacarpal and metatarsal bones and the phalanges. 10 

Histologically these neoplasms exhibit varying degrees of differentiation of 
their ueuroblastomatous elements. Thus the more undifferentiated tumors, 
often referred to as sympathogoniomas, consist of small, round, dark-staining 
cells with little or no cytoplasm, no fibrillar differentiation, and no pseudo- 
rosettes. Somewhat more differentiated tumors, sympathieoblastomas, show the 
more classical appearance, with many of the cells being arranged in rosettelike 
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clusters, surrounding a central nonnucleated fibrillar zone made up of fibrils 
derived from tbc surrounding cells; no actual lumen is present within these 
pseudo-rosettes, thus distinguishing them from the true rosettes of the retino- 
blastoma. Still other more differentiated tumors may show well-differentiated 
ganglion cells and nerve fibers. Multiple sections may be necessary in order to 
establish the neurogenic nature of these tumors, and in the past many of them 
have been referred to as round-cell sarcomas or lymphosarcomas. 17 

The treatment of neuroblastoma consists of surgical removal of the primary 
tumor followed by irradiation. Even in the presence of local metastases, as to 
the liver, the prognosis is not hopeless and radiation treatment should be tried 
even when metastases to bone are present. 10 Untreated, the outcome is almost 
invariably fatal within a few months after the onset of symptoms, 18 although 
isolated examples of spontaneous maturation of a malignant neuroblastoma into 
a benign ganglioneuroma have been reported. 1 " Farber 8 has further pointed 
out that the neuroblastoma may undergo spontaneous hemorrhage and necrosis 
and disappear without any treatment. 

Although an almost hopeless prognosis of neuroblastoma is reported by the 
majority of authors, 18 ' 20 Farber 8 reports 10 of 40 patients alive from three to 
eight years after operative discovery and histologic verification of such tumors. 
Again, as in the case of Wilms’ tumor, the prognosis, although very grave, war- 
rants every attempt to effect a cure of these patients. 

Retinoblastoma is a rare tumor, occurring only once in about every 34,000 
living births. 21 It is seen almost exclusively in infancy and early childhood, 
and may be present at birth; from 20 to 30 per cent are bilateral. 22 A strong 
hereditary tendency to the disease has been observed, although the majority of 
examples observed clinically appear to be sporadic. 21 However, there is evidence 
to indicate a probable relationship between the sporadic and the familial types 
of the disease, so that “sterilization of any child who survives enucleation or 
irradiation for retinoblastoma and the interdiction of further progeny to the 
parents of a child with retinoblastoma appear to be justifiable measures.” 21 

These tumors are usually first recognized by the presence of a peculiar 
pupillary reflex, the amaurotic cat’s eye reflex, although this may be preceded 
by dilation of the pupil of the involved eye. 23 Involvement of the opposite eye 
may be demonstrable at the time of the initial examination or may not become 
evident for several months, or, rarely, several years. Bilateral involvement is 
thought to represent multiple primary growths rather than metastatic 
growth. 21 - 24 

Histologically these tumors consist of small dark-staining cells often col- 
lected about blood vessels, with extensive intervening necrosis. Areas of calci- 
fication may be present. The most characteristic feature, not present in all 
tumors nor always present uniformly throughout a given tumor, is the presence 
of time rosettes. These consist of columnar cells arranged about a central cavity, 
with their nuclei located at the basilar portion of the rosette. These rosettes 
are thought to represent developing rods and cones. 20 

The treatment of retinoblastoma consists of enucleation of the involved eve 
with removal of as large a portion of the nerve as possible. 22 The onnosite m 
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must be carefully observed for the development of tumor. In the presence of 
bilateral tumors, when vision remains in one eye treatment may consist of 
surgical removal of the eye with the more advanced disease and fractionated 
irradiation of the opposite eye, in an attempt to conserve vision. Using sucli 
treatment Martin and Reese 24 were able to report two of eight patients living, 
without recurrence and with vision five years later, and four of the eight pa- 
tients living without recurrence but blind five years later. 

Although intracranial tumors are less frequent in infants and children than 
in adults, 20 they comprise an important group of neoplasms in childhood. 
Tumors of the central nervous system comprised 44 per cent of 750 cases of 
malignant disease of children less than 15 years of age observed at the Mayo 
Clinic between 1921 and 1930. 4 Tumors of the brain and central nervous sys- 
tem ranked third as a cause of death from malignant disease at ages one to 4 
years and second at the age periods 5 to 9 years and 10 to 14 years, according 
to figures obtained from children insured in the Industrial Department of the 
Metropolitan Life Insurance Company, from 1943 to 1947. 1 

Intracranial neoplasms occurring in infancy and childhood are prepon- 
derantly gliomas, and the majority are infratentorial in location. Thus Keith, 
Craig, and Kernohan 27 found that gliomas constituted S4 per cent of the intra- 
cranial neoplasms in children; 66 per cent of all tumors were infratentorial and 
34 per cent were supratentorial. 

The most constant and one of the most important symptoms of an intra- 
cranial neoplasm in children is vomiting. Contrary to common belief, such 
vomiting is usually not projectile in nature and is often associated with nausea. 
The initial symptoms, therefore, are often erroneously interpreted as a “gastro- 
intestinal upset.” and their underlying cause may go unrecognized for several 
months. Delay in diagnosis is further enhanced by the fact that the nausea and 
vomiting are often intermittent in character, occurring every morning for a 
period of several days, then disappearing and leaving the child in apparent good 
health, only to recur at a later date in a more persistent form. Several such 
episodes may occur before an intracranial neoplasm is suspected. Headache, 
although less constant in children than in adults, is another important symptom 
of an intracranial neoplasm. Enlargement of the head, strabismus, diplopia, 
and papilledema are other signs and symptoms common to many intracranial 
neoplasms, regardless of their location. Localizing symptoms will be mentioned 
only briefly. In general, posterior midline cerebellar tumors tend to give rise to 
staggering and uncertainty of gait, the signs of cerebellar dysfunction being 
most marked in the trunk and lower extremities and being largely the result of 
a disturbance of equilibrium. 20 Tumors of the cerebellar hemispheres tend to 
give rise to much more marked cerebellar dysfunction, usually more severe on the 
side of the tumor, and produce disturbances of voluntary muscular activity in 
the form of asynergy and slowness of movement, readily manifested by the 
finger-to-nose and heel-to-knee tests and by the presence of adiadokokinesis. 20 
Tumors of the brain stem may not give rise to increased intracranial tension 
and do give rise to palsies of one or more of the cranial nerves. Because of the 
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absence o£ increased intracranial pressure such neoplasms are often misdiagnosed 
as encephalitis. 26 

The astrocytoma is the most common intracranial neoplasm in children, 
comprising about 25 per cent of intracranial tumors. In contrast to adults, 
where such neoplasms occur predominantly in the cerebral hemispheres, in chil- 
dren the vast majority are located in the cerebellar hemispheres or in the vermis 
of the cerebellum. Grossly they are firm, pale, avascular tumors which may 
appear to be quite well circumscribed. They may be solid, may contain multiple 
cystic areas, or may consist of a large fluid-filled cyst with a mural nodule. 
Histologically they consist of fairly mature astrocytes which may be principally 
protoplasmic or fibrillary. 28 Numerous fibrils are present between the widely 
separated cell bodies of the fibrillary astrocytoma; these fibrils may be largely 
absent in the protoplasmic type. 

Cerebellar astrocytomas offer the best prognosis of the intracranial gliomas 
of childhood. They are generally slowly growing tumors, but tumors involving 
the vermis may give rise to an abrupt onset of symptoms of increased intra- 
cranial pressure and may be indistinguishable clinically from the more rapidly 
growing medulloblastomas. Simple removal of the fluid from the cavity of a 
cystic astrocytoma may give relief from symptoms for varying periods of time, 
but removal of the mural nodule or extirpation of the tumor is necessary in 
order to affect a cure. 

The results in the treatment of cerebellar astrocytomas are truly encourag- 
ing. Of twenty patients with cerebellar astrocytomas surgically treated by 
Bailey, Buchanan, and Bucy, 80 per cent living one to eight years later, the 
majority of these well, the others with varying degrees of disability, including 
total blindness. 26 

Medulloblastoma is the next most frequent intracranial tumor of childhood, 
accounting for 20 per cent of the neoplasms. 27 These tumors are almost exclu- 
sively midline cerebellar tumors, usually occurring at a somewhat younger age 
than the cerebellar astrocytomas 27 and affecting boys more frequently than 
girls. They comprised 16.2 per cent of 281 gliomas occurring in the military 
age group. 29 Of all of the tumors of the brain these are the most prone to give 
rise to multiple implants of tumor tissue in the meninges of the cranial cavity 
and within the spinal meninges. They cannot always be distinguished clinically 
, from cerebellar astrocytomas involving the vermis, but the rapid progression of 
symptoms may at times aid in the differential diagnosis. 

Histologically these tumors, which ai’ise from the vermis of the cerebellum 
or the region of the roof of the fourth ventricle, consist of round or oval cells 
with scanty cytoplasm, usually arranged as a structureless mass but occasionally 
showing an- arrangement of the nuclei in the form of pseudo-rosettes. According 
lo Bailey and Cushing 30 these tumors are derived from undifferentiated cells or 
niedulloblasts and contain numerous spongioblasts and a smaller number of 
iieuroblasts. Roussy and Oberling, 31 however, feel that the predominant element 
°f the tumor is the neuroblast and prefer to classify these tumors as neuro- 
spongiomas. Regardless of the origin of these cells, sections from the more 
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undifferentiated areas may, at least with hematoxylin and eosin stains, be indis- 
tinguishable from the highly undifferentiated areas of neuroblastomas or retino- 
blastomas, tumors also derived from immature neural tissue. 

Medulloblastomas are radiosensitive but not as a rule radiocurable. Al- 
though their growth may be checked for a considerable period of time by radia- 
tion therapy, they ultimately result in the death of the patient. 32 

Ependymomas comprise about 10 per cent of the intracranial neoplasms in 
children. These tumors usually arise from the floor of the fourth ventricle and 
give rise to symptoms often indistinguishable from those of the midline cerebellar 
medulloblastomas. Histologically they are characterized by the radial arrange- 
ment of their cells about vascular spaces; the radially arranged nuclei are located 
at a considerable distance from the central vessel, the intervening region being 
filled with the processes of the cells. Although these tumors are histologically 
relatively benign, their location is such that attempts at operative removal 
carry a high mortality and their ultimate prognosis is poor. 

Gliomas of the brain stem constitute approximately 15 per cent of the 
intracranial tumors of children. 2 ® Histologically these may show the structure 
of polar spongioblastoma, astrocytoma, or glioblastoma multiforme. Because of 
the frequent absence of increased intracranial pressure, these tumors are often 
erroneously diagnosed as encephalitis. Although many of them are relatively 
benign histologically, their location makes operative removal impossible. 

Malignant tumors of bone feature prominently as a cause of death in 
later childhood. The majority occur between the ages of 10 and 25 years; 
males are affected more frequently than females. For practical purposes malig- 
nant hone tumors in children may be divided into osteogenic sarcoma and 
Ewing’s tumor of bone. Although these are distinctly different pathologic en- 
tities, it must be remembered that clinical and roentgenologic differentiation 
between these neoplasms is not always possible. 

Osteogenic sarcoma usually begins in the metaphyseal region of the long 
hones, the lower end of the femur and the upper end of the tibia being the sites 
most frequently involved. The initial symptom is pain, which may be inter- 
mittent and nocturnal in character and may precede the clinically palpable tu- 
mor by a period of weeks or months. Persistent pain in a long bone should sug- 
gest the possibility of a malignant tumor of bone. A history of trauma to the 
effected part is frequently elicited hut it is usually impossible to prove an 
etiologic relation between trauma and the neoplasm in any given case. Fever 
may be present, although this is more frequent in Ewing’s tumor of bone than 
in osteogenic sarcoma. 

Roentgenologic examination is of inestimable value in the diagnosis of 
malignant tumors of bone, and frequently a strongly presumptive diagnosis of 
the type of lesion can be made prior to histologic examination of the neoplasm. 
However, it is important to remember that the shadows cast by benign lesions of 
bone may closely simulate those of malignant bone tumors, and a positive diag- 
nosis should not be made and therapy should not be carried out until the true 
nature of the lesion has been determined by biopsy and histologie examination of 
the removed tissue. It is as important, moreover, for the pathologist to have the 
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assistance o£ a competent radiologist as is the reverse, and erroneous diagnoses 
may well lie made by the pathologist who lias not availed himself of the assistance 
of a competent radiologist or who has not himself examined the roentgen-ray 
films. Such benign lesions as fibrous dysplasia of bone or even a healing fracture 
may give a histologic appearance not unlike that of osteogenic sarcoma. The 
pathologist, then, who takes it upon himself to interpret biopsies from suspected 
bone tumors, should avail himself of all clinical data pertaining to the case, 
including the study and interpretation of the roentgen-ray plates. 

Much confusion has arisen from the term osteogenic sarcoma, which has been 
interpreted as referring to a bone-forming tumor. Although some bone pro- 
duction is usually present in such tumors, it is important to remember that 
osteogenic sarcoma refers to a tumor derived from bone, or, more strictly, a 
sarcoma derived from ancestors of cells which, when duly differentiated, are 
known as osteoblasts. 33 These cells may, therefore, cease their differentiation at 
any point from primitive mesenchyme through the normal sequence of differen- 
tiation of bone to fibroblast, cartilage cell, or osteoblast, with resultant variations 
in the histologic pattern of the tumor. The intercellular matrix may also vary 
from a myxomatous type of tissue to collagenous, cartilaginous, osteoid, or calci- 
fied osseous tissue. Attempts to separate the osteogenic sarcomas into different 
categories on the basis of their constituent types of cells or matrix, or even on 
the basis of their gross anatomic location in the bone, are usually of little or no 
clinical or prognostic value, and the tumors are probably best considered simply 
as osteogenic sarcomas with a careful gross and microscopic description appended 
for future reference, study, and conceivably, a more detailed classification. 

The treatment of osteogenic sarcoma is amputation, and no more difficult 
task confronts the pathologist or surgeon than to recommend and carry out 
amputation in a child often in apparently good health. The task is made even 
more difficult by realization of the extremely poor prognosis even after amputa- 
tion. Because of the few recorded five-year survivals in patients under the 
age of 10 or 12 years who were treated by radical surgery alone or by irradia- 
tion alone, Coley 34 recommends a thorough course of preoperative irradiation 
followed promptly by amputation in young patients (but not in adults). 


Ewing’s tumor of bone may be indistinguishable from osteogenic sarcoma 
both clinically and roentgenologically. Characteristically it begins in the 
shaft of a long bone rather than the metaphyseal region, giving rise to a fusiform 
enlargement of the shaft. The tumor perforates the cortex, where it stimulates 
the production of new periosteal bone in successive layers, giving rise to the 


typical “onion skin” appearance seen in the roentgen ray plate. It should be 
emphasized that this newly formed bone is reactive in nature, not neoplastic 
and that a similar roentgenologic picture can be produced by nonneoplastic con- 
ditions. Metnstases occur in the lungs, regional lymph nodes, and other bones so 
that multiple bone lesions are common at the time of autopsy. This is at variance 
with osteogenic sarcoma where involvement of more than one bone is rare 
The clinical picture of Ewings tumor of bone mav be confused wifi ti 
of osteomyelitis, a history of trauma, fever, leueocvtosis, and nam 
mon to both. Even at the time of biopsy differentiation may not be & C ° m " 
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the small, dark cells of a Ewing's tumor may be confused with the inflammatory 
cells of osteomyelitis. Ewing’s tumor is characterized by sheets of small, dark- 
staining, round or slightly ovoid cells with little cytoplasm and no evidence of 
formation of bone by the tumor cells ; mitotic figures may be numerous but giant 
cells and pleomorphism are uncommon. The histologic appearance may resemble 
that of neuroblastoma, and indeed Willis 35 feels that many such tumors are 
actually metastatic neuroblastomas. 

Ewing’s tumors are radiosensitive but following radiation recurrences 
often occur and the tumor becomes radioresistant. Amputation or resection 
immediately following the period of maximum radiation response is probably 
tlie treatment of choice, 33 although immediate amputation is canned out br- 
others. Unfortunately, as with osteogenic sarcoma, few five-year survivals can 
be expected. 

No attempt will be made to deal with Hodgkin’s disease, lymphosarcoma, 
and sarcomas of soft tissues, as these neoplasms have their counterparts in adult 
life. No attempt will be made to cover the subject of leucemia, the most com- 
mon fatal type of cancer in children, as this is a subject too broad for the 
scope of the present paper. Suffice it to say that leucemia in childhood is usually 
of the acute type. The initial symptoms may be those of an acute infectious 
process, hemorrhagic phenomena, or bone and joint pain which may simulate 
rheumatic fever. Changes in the peripheral blood are often inadequate for 
diagnosis, and bone marrow aspiration is probably always indicated before in- 
stitution of therapy. Recent studies 3C ’ 37 have indicated that Aminopterin and 
related compounds may produce temporary but significant clinical, hematologic, 
and bone marrow remissions in patients with acute leucemia. However, the 
severe toxic effects of these drugs and the fact that they merely produce re- 
missions, not cures, must be remembered. Aithough of value in the treatment 
of leucemia, their greatest value appears to be toward further research on the 
fundamental nature of the neoplastic cells. 

SUMMARY AND CONCLUSIONS 

Malignant disease is one of the most important causes of death in children 
under 15 years of age. Although in general, malignant tumors in early life 
carry a very grave prognosis, many cases can be cured by prompt diagnosis 
and earl}' therapy. Although some forms still have a hopeless prognosis, cure 
rates in others prove that the defeatist attitude exhibited by so many when 
dealing with malignant tumors in childhood is not justified. 
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Psychologic Aspects of Pediatrics 


SELF-REGULATION AND THE MOTHER 

Harry Baknvin, M.D. 

New York, N. Y. 

A MERICAN pediatrics has rejected traditional methods of child rearing 
and has adopted instead an attitude toward child care which is based on 
developmental principles. The child’s maturing needs and capabilities are to 
be the guides to management. Each child is viewed as an individual whose 
pattern of development fits, in a general way only, the development of children 
as a whole. Training procedures for self-feeding, toilet, etc., are introduced 
when the individual child is ready to be trained and not according to a pre- 
arranged time schedule. 

This point of Hew seems reasonable and sensible. It should make child- 
hood happier, child rearing easier, and, perhaps, prevent a certain amount of 
emotional difficulty in later life. It is an approach which places the responsi- 
bility for making decisions about the child largely on the mothers. They, not 
the doctor or the book, are to decide, from the baby’s behavior, when lie is to 
eat and how much, how long he is to be allowed to cry, when he is to be toilet 
trained, and so on. 

The success of the modern approach depends, to a large extent, on the 
personality of the mother (as well as that of the child) and her reaction to 
self-regulation. Unfortunately, there are many mothers to whom the task of 
individualizing child rearing is a source of great anxiety. Themselves reared 
according to rigid regimens, they have, perhaps, taken courses in child psy- 
chology and read books on the subject, and they are imbued with the idea that 
bringing up a child is a highly complicated science. Telling them that child 
rearing is actually a very simple process, carried out successfully by millions 
of very simple people, pointing out that the most desirable attitudes toward 
a baby are the unlearned attitudes that adults intuitively assume, urging them 
to be natural with their baby; these are of little or no avail. Some of these 
mothers are too young, others too old. Some are overly anxious because of the 
loss of a previous child, or because of a serious illness or a defect in a previous 
child or in the child of a near relative or a friend. In other instances, the 
mother’s emotional difficulties are more deep-seated, and parenthood simply 
gives direction to her inner tensions. But most of them arc quite normal as 
indicated by their much more relaxed attitude toward subsequent children. 
Unaided by the sanction of a traditional approach, they arc overwhelmed by a 
task which they are, for the time being, unable to handle. 

The Department of Pediatrics, College of Medicine, Xe\v York Univcrsity-Bellevue Medical 
Center. 
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There are other mothers to whom self-regulation is distasteful. Some 
have had a certain amount of experience in the business world and derive 
great satisfaction from receiving precise prescriptions for feeding, sleep, toilet 
training, etc. (the "orderly type”). Still another group consists of women who 
are by nature dominating or bossy (the "executive type”). They like to feel 
themselves in command of every situation. They generally accept the physician’s 
prescriptions calmly and then proceed to disregard them, doing things their 
own way. They have little difficulty while their children are babies; only later 
on, when they encounter a child whose emotional make-up is modeled after their 
own, does the clash of personalities lead to trouble. 

In giving advice regarding child rearing, then, the physician must take 
into consideration the parental personalities, particularly that of the mother. 
The method of child rearing must suit the maternal temperament and cultural 
background. Individualization is fully as necessary in dealing with the 
mother as it is with the child. If the physician is convinced that self-regulation 
is going to make the mother overly anxious or otherwise unhappy, more or less 
specific directions should be given. An approach which she finds uncongenial 
will not only disturb her emotionally, it will make her task more difficult and 
will probably create unnecessary tensions in the child. It is unwise to try to 
coerce a mother who, by training, previous experience, or temperament, needs 
detailed instructions. Insistence that she take on, at once, the full responsibili- 
ties implied in motherhood serves only to increase her uncertainty, to under- 
mine her self-confidence, and to lessen her efficiency. 

It is well to remember that children reared by methods far different from 
ours, grow up to be adults who are, according to general observation (the only 
available standard), fully as happy and stable as we. Every country, every 
culture, lias its own unique way of bringing up children which, in the main , 
is based on tradition. These different methods are, to a large extent, expressions 
of national or cultural ideals. 

A systematic study of child rearing in certain central and eastern European 
cultures was recently carried out in New York City by Benedict . 3 In contrast 
to the current American practice of allowing babies freedom of movement from 
the time of birth, it is the custom among the peoples of eastern Europe to 
swaddle babies. Swaddling is tightest and is continued longest in Russia. The 
bundled baby is kept as rigid as if he were bound to a board. Sometimes the 
lashing is so tight that respiration is interfered with and strangulation is 
a\ cited only by loosening the bindings. The swaddling is considered to be 
necessary for the safety of the infant who is regarded as being in danger of 
est roying himself. The baby must he confined for his own sake and his 
mot mr s. However, he is not isolated. He is kept where adults are congregated 
anc ie is talked to and carefully cared for. Swaddling is continued for nine 
months, sometimes longer. 

The restriction does not relate to the emotions, however. Since the baby’s 
principal means of grasping the outside world is through the eyes, it is sig- 
nificant that in Russian speech and literature great emphasis is placed on the 
eyes, as “mirrors of the soul.” 
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An interesting feature of child rearing in Russia is the diffuseness of re- 
lationship between child and adults. The child’s contact during the first year 
of life is not limited to the mother but is spread among many adults such as 
wet nurses, older women who are engaged to care for the baby, and others. 
Consequently the theme of mother love is practically nonexistent in Russia. 
Nursing and toilet training are warm and permissive. 

The Polish attitude toward swaddling is quite different from the Russian. 
The infant is looked upon as fragile, not violent, and the bindings are applied 
to give the baby support and to keep his legs straight. Swaddling is regarded 
as the first step in a long process of “hardening”; and since one is hardened 
by suffering, suffering is also highly prized. Crying is good for a baby because 
it strengthens the lungs, and beating a child is also good, for it too “hardens” 
the child. 

Another purpose of swaddling in Poland is to keep apart the clean and 
dirty parts of the body. The binding prevents the baby from putting the toes 
in the mouth — the feet in Poland are viewed as shame-ridden as the genital 
organs — and it keeps the baby from touching his face with the fingers which 
may just before have touched his crotch or his toes. 

Whereas weaning is gradual in Russia, the baby receiving chewed bread at 
an early age and other foods later on while still nursing, the process in Poland 
is sudden. The Polish baby is not given an opportunity to accustom himself 
to solid food until he is taken off the breast; the sudden transition is good be- 
cause it is “hardening.” 

The Russian custom of having many adults care for the baby is not prac- 
ticed in Poland. Only the mother can touch the baby without danger of harm- 
ing him. 

Jewish babies in Poland and the Ukraine are also swaddled. The binding 
includes a soft pillow and the wrappings arc rather loosely applied. As she 
swaddles the baby the mother generally sings to him. The specific stress is 
on warmth and comfort and the restriction is regarded with pity and commisera- 
tion. Swaddling is also viewed as insuring straight legs. It is in no sense con- 
sidered the beginning of a “hardening” process or as necessary because the 
baby is inherently violent. 

Strange as these customs may seem to us, it is well to keep in mind that, 
as nearly as one can observe, they have not been psychologically traumatic in 
the long run. There are many ways of bringing up children. It is becoming 
increasingly clear that the deviations from the principles of child rearing which 
we have come to accept are less important, so far as their effects on the child are 
concerned, than is the state of mind or the general attitude of the parent toward 
the child. Commenting on Benedict's report, Mead 2 says that too early toilet 
training, carried out for some casual reason of household management, may 
have an almost negligible effect on the child, while the same procedure at the 
proper developmental stage may, because of the emphasis given to it by the 
mother, he a much greater trauma. 

Advice to parents, then, must be tempered by an appreciation of their 
personalities, their experiences, and their cultural background. This is not 
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to say that we are to yield readily to mothers who prefer to shift their maternal 
responsibilities on to the physician. Most of us find it easier to take orders than 
to make decisions. Parenthood, after all, necessitates taking responsibility and 
parents will do well to learn this lesson early. But the physician will need to 
discriminate between those mothers who are ready for self-regulation and those 
who need the extra support which they get from more or less precise prescrip- 
lions. 
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Comments on Current Literature 


BACITRACIN IN LOCAL TREATMENT OP PYOGENIC INFECTIONS 

B ACITRACIN, a chemotherapeutic substance isolated from a sporulating 
bacillus of the Bacillus subtilis group, 1 was identified as a diffusable poly- 
peptide possessing antibiotic activity against a variety of gram-positire bacteria 
and against spirochetes. Early experimental studies in animals showed that 
bacitracin is absorbed slowly and that it is excreted by glomerular filtration. 
Its therapeutic potentialities seemed favorable. Further investigations, however, 
revealed that renal lesions were produced in animals where large doses were 
administered. Since these toxic renal manifestations were not correlated with 
the antibacterial potency of different samples of bacitracin, it seemed likely 
that the toxicity might be due to impurities, and further efforts were made to 
refine the substance. 

In human subjects cautious clinical trials with bacitracin administered 
systemically gave reasonably good therapeutic results, but here again transient 
albuminuria and other signs of nephi’otoxieity dampened enthusiasm for its 
general use, particularly in view of the fact that penicillin and bacitracin have 
an antibacterial spectrum which is almost identical. 

However, safe, effective agents for local therapy in pyogenic infections 
of the skin constitute a real need, and for this purpose bacitracin is proving 
particularly suitable. Meleney and Johnson 2 in 1947 reported favorable results 
with bacitracin in the topical treatment of 100 cases of sux'gical infection, in- 
cluding a variety of types. Solutions or ointments containing 10 to 100 units 
of bacitracin per milliliter were used. Eighty-eight per cent of these infections 
responded to treatment, even when some of the gram-positive organisms isolated 
from the area were shown by culture studies to be penicillin-resistant strepto- 
cocci or staphylococci. 

More recently Miller, Slatkin, and Johnson 3 have reported the results of a 
careful evaluation of bacitracin in local treatment of pyogenic infections. Vari- 
ous base preparations were used as ointments, containing varying concentrations 
of bacitracin. In the laboratory and clinical appi’aisal of these preparations 
three features were considered : the physical properties of the base preparation, 
the stability of the antibiotic when incorporated in the ointment, and the re- 
lease of the bacitracin content. Of fourteen ointment bases tried, three were 
definitely superior: 


Base No. 2 Carbowax 1540 50 Gm. 

Carbowax 200 50 Gin. 

Carbon-ax 4000 25 Gm. 

Base No. S Cetyl alcohol 10 Gm. 

Glycerin 10 Gm. 

Sodium lauryl sulfate 1 Gm. 

Distilled water 74 c.c. 

Base No. 10 Lunette wax 20 Gm. 

AVliite petrolatum TJ.S.P. 20 Gm. 

Liquid petrolatum TJ.S.P. 30 c.c. 

Distilled water 30 c.c. 


Bacitracin was added to each ointment base, 500 units per gram being in- 
corporated in some samples and 1,000 units in others. The ointments x-emained 
stable and therapeutically effective for at least two weeks without refrigeration. 
By laboratory tests oil-in-water and greaseless carbowax bases were found best 
for stability and for i - elease of bacitracin. 
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The majority of the patients studied were seen in the Outpatient Clinic. 
In all cases bacterial cultures of the lesions were taken before treatment in 
order to identify the causative organism and test its sensitivity to bacitracin. 
Of sixty-eight patients treated for primary superficial skin infections, fifty re- 
sponded favorably. In eighteen patients, eleven of whom had folliculitis of 
the beard, the therapeutic response was unsatisfactory. However, in six of these 
so-called failures, all of whom had folliculitis of the beard, the infection was 
kept under control and the area free of lesions so long as the ointment was 
used daily. The remaining seven instances of failure included one case of 
infectious eczematoid dermatitis, three eases of vesiculopustular eruption of the 
hands, one folliculitis elsewhere than of the beard, and two cases of perifolliculi- 
tis capitis. 

Another group included in this outpatient study comprised patients with 
dermatoses complicated by secondary bacterial infection. While the secondary 
bacterial infection was cured in this group, bacitracin ointments were of no 
value against the primary dermatoses. 

No better clinical results were obtained in any of the eases with ointments 
containing 1,000 units of antibiotic per gram than with those containing 500 
units per gram. 

On the basis of their experience the authors conclude that bacitracin is an 
effective agent for local therapy in pyogenic infections of the skin. Its effec- 
tiveness approximates that of penicillin, the sulfonamide drugs, and nitrofura- 
zone, and its real superiority consists in the low rate of sensitization of the 
patient, one-half of one per cent sensitization being recorded thus far. This 
situation is in contrast to the findings with penicillin where 6 per cent of 
patients were sensitized, and with sulfonamides and nitrofurazone, where 5 
per cent were sensitized to the drugs. No cutaneous reactions to bacitracin have 
been reported. In one patient this antibiotic in ointment form was applied 
daily for 300 days with no evidence of cutaneous sensitization. 

While bacitracin is toxic when administered parenterally, this is not the 
case apparently when it is used as a local therapeutic agent, even where the 
ointment is applied over widespread areas of the body surface. If more evidence 
is added that such is the case and that sensitization on prolonged use is minimal, 
the advantages of local bacitracin are obvious. Where patients develop sensitiza- 
tion to other agents such as penicillin and sulfa drugs, and particularly where 
the causative organisms become resistant to these medications, bacitracin may 
be of considerable importance in the local therapy of skin infections. 

Russell J. Blattner. 
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In Memoriam 


CHARLES ANDERSON ALDRICH 
1888-1949 

f-y H ARLES ANDERSON ALDRICH died Oct. 6, 1949, at his home in Roch- 
V^- ester, Minn., after an extended illness. He was born at Plymouth, Mass., 
March 4, 1888. He received his Bachelor of Science degree from Northwestern 
and his Doctor of Medicine degree from the medical school of Northwestern in 
1915 and interned at the Evanston Hospital and the Nursery and Chil- 
dren’s Hospital in New York. In 1917 he started private practice and in 1921 
took graduate work at Harvard in pediatrics. From 1921 to 1941 he was in 
active pediatric practice in Winnetka, 111. In 1941 he retired from private 
practice to become chief of staff of the Children’s Memorial Hospital in 
Chicago, where he remained until 1944 when he took over the directorship 
of the Rochester Child Health Project of the pediatric department of the 
Mayo Clinic. He was on the pediatric staff of the Evanston Hospital from the 
time he started practice to 1942, and was on the staff of the Children’s Me- 
morial Hospital in Chicago from 1921 until he gave up the directorship in 
1944. He was a member of the teaching staff of the medical school of North- 
western from 1921 to 1944 and received his professorship in 1935. While in 
Winnetka he was active in community life and was on the Board of Education 
and a trustee of the North Shore Country Day School. 

He was an active member of a number of medical societies and was 
chairman of the Section on Pediatrics of the American Medical Association in 
1930. He served on the Council of the American Pediatric Society from 1935 
to 1942 and was president in 1944. He was secretary of the American Board 
of Pediatrics from its founding in 1932 to 1944, and was president from 1945 
to 1947. He was a member of the Editorial Board of the Journal of Pedi- 
atrics from 1941 to 1947. 

In his earlier years he contributed a number of scientific articles to pedi- 
atric literature, of which his studies on nephrosis are perhaps best known. His 
interest in later years was in correlating child development and child psychology 
witlv the problems of pediatric practice. In 1929 he published his first book, 
Cultivating the Child’s Appetite. In 193S, in association with Mrs. Aldrich, 
Babies Are Human Beings was published, which deservedly has gone through 
many editions and is a pediatric classic. In 1941, again with Mrs. Aldrich, 
Feeding Our Old Fashioned Children was published. For the influence of these 
books and for his studies on child behavior, he received the “Medal” of Parent’s 
Magazine, and in 1948 the Lasker Award. 

Perhaps his major interest in his long and productive career in the field 
of pediatrics was the task in which he had been deeply engrossed up to the time 
of his final illness that of organizing, directing, and planning the unique re- 
search project in child health at Rochester. 

In 1916 he married Mary MeCague, who was associated with him in writing 
his last two books. He is survived by Mrs. Aldrich and three children, Robert A 
(a physician), Cynthia, and Stephen. 


793 


B. S. V. 



News and Notes 


The following were certified by the American Board of Pediatrics at the examination 
held at Brooklyn, X. Y., Oct. 21, 22, and 23, 1919. 

Dr. Jerome Seymour BelofF, 213 East Main St., Meriden, Conn. 

Dr. Thomas D. Benson, 1210 St. Paul Bird., Rochester, X. Y. 

Dr. Sydney Borow, 3400 St. Vincent St., Philadelphia 24, Pa. 

Dr. Philip Briscoe, 212 Prince George, Annapolis, Md. 

Dr. John Brandon Castiglione, 222 West Willow St., Visalia, Calif. 

Dr. Albert Cohen, 299 Broadway, Cambridge, Mass. 

Dr. Peter Alexander Duncan, 2C4 Xing St., Port Chester, X. Y. 

Dr. Samuel E. Elmore, Jr.. 157 Pine St., Spartanburg, S. C. 

Dr. Harold Y. Finck, 2912 Xaylor Rd., S.E., Washington, D. C. 

Dr. Martin Harwin, 65 Lenox Rd., Brooklyn 26, X. Y. 

Dr. Frederic Hertzmark, 976 Blue Hill Are., Dorchester 24, Mass. 

Dr. Martin H. Jacobs, 96-14 63rd Dr., Forest Hills, X. Y. 

Dr. Frank W. Kibbe, Lineolnville, Me. 

Dr. Robert Koenigstein, Sea View Hospital, Staten Island, X. Y. 

Dr. Steven Ellis Ivoweity, 100 Madison Are., Franklin Square, L. I., X. Y. 

Dr. Margaret Morgan Lawrence, 33-11 107th St., Corona, X. Y. 

Dr. Fernando R. Leyva, 1S32 X St., X.W., Washington, D. C. 

Dr. Laura L. Lipscomb, 663 W. Peachtree St., X.E., Atlanta, Ga. 

Dr. Herman Lubenstein, 15S5 White Plains Rd., Bronx, X. Y. 

Dr. Harold S. Medoif, Hospital of the University of Pennsylvania, Philadelphia, Pa. 
Dr. Thomas M. Monagan, 195 Grove St., Waterbury, Conn. 

Dr. Irving Xelson, 150 E. Hartsdale Ave., Hartsdale, X. Y. 

Dr. Arnold Paul Xicosia, 34S Park Ave., Munsey Park, Manhasset, L. I., X. Y. 

Dr. George Saxon Palmer, 110 South Duval St., Tallahassee, Fla. 

Dr. Charles Frank Payton, 011% South Washington, Royal Oak, Mich. 

Dr. Louis Arthur Perillo, 63S Amboy Ave., Perth Amboy, X. J. 

Dr. Gerald J. Piserchia, 379 Washington Ave., Belleville, X. J. 

Dr. Alexander Randall, 133 South 36th St., Philadelphia, Pa. 

Dr. Arthur J. Rich, 7945 Riverton Ave., Sun Valley, Calif. 

Dr. Homer R. Rich, 227 Xiesel Bldg., Ogden, Utah. 

Dr. Joseph Robinson, 76 West Union St., Wilkes-Barre, Pa. 

Dr. Sydney Ross, 2440 16th St., X.W., Washington 10, D. C. 

Dr. John J. Ryan, 20 Faneuil Road, Waltham, Mass. 

Dr. Steven Sawchuk, 3701 Xortli Broad St., Philadelphia 40, Pa. 

Dr. Charles Frederick Scliolhamer, 11G Avon St., Xew Haven, Conn. 

Dr. Frank W. Sliafler, 1451 DoXalb St., Xorristown, Pa. 

Dr. Robert Traill Shipman, 907 Summit Ave., Jersey City 7, X. J. 

Dr. Leslie Byron Silvcrstine, 53 School St., Bradford, Pa. 

Dr. S. Harvey Sklar, 047 Anderson Ave., Cliffside Park, X. J. 

Dr. Jack M. Spitalny, 225 Lancaster St., Albany, X. Y. 

Dr. Frederick Harris Stiefel, 373 Ocean Ave., Brooklyn, X. Y. 

Dr. Ralph S. Stiller, 1633 Ripon PI., Alexandria, Va. 

Dr. Henry Herbert Stroud, 1017 Park PI., Wilmington, Del. 

Dr. Edward Sydney Szelewa, S7 Stuyvesant Ave., Xewark, X. J. 

Dr. Henry C. Tliacher, 11 Turner St., Auburn, Me. 

Dr. Charles Varga, 303 East 20tli St., Xew York 3, X. Y. 

Dr. John T. Walke, 303 Washington, S.W., Roanoke, Va. 

Dr. Alvnh Marvin Weiss, 953 Paulding St., Peekskill, X. Y. 

Dr. William Hoge Wood, Jr., 30S E. Market St., Charlottesville, Va. 
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The American Academy for Cerebral Palsy announces that its annual meeting will 
ho held in New York City at the Waldorf-Astoria Hotel on Friday and Saturday, Feb. 
17 and 18, 1950, immediately following the meeting of the American Academy of Ortho- 
paedics. 

Scientific sessions will be open to visiting orthopedic men and any other physicians 
interested in the problem of cerebral palsy. These sessions will be on Friday, February 
17, from 2 to 5 P.M., and on Saturday morning, February 18, from 9 a.m. to 12 noon. All 
phases of cerebral palsy will be discussed. 


University of California Medical School is offering graduate and postgraduate 
courses in 1950 at the Medical Center in San Francisco. Postgraduate courses on Special 
Problems in Pediatrics will be held February 6 through February 10. 


Five authorities in specialized fields of maternal or child health have been appointed 
part-time consultants to the Division of Health Services of the Children’s Bureau. While 
continuing their present positions, they will, from time to time, work with state health 
officers as requests are directed to the Children’s Bureau. The consultants are as follows: 
Dr. Harry H. Gordon, Denver, for consultation on programs for premature infants; Dr. 
William G. Hardy, Baltimore, foT hearing and speech problems; Dr. Meyer A. Perlstein, 
Chicago, for problems in the field of cerebral palsy; Dr. Grete L. Bibring, Boston, in de- 
veloping maternal and child health programs; Dr. John Whitridge, Jr., Baltimore, for 
obstetric services, particularly in rural areas. 


A written examination of the American Board of Pediatrics will be held in various 
cities on Jan. 12, 1950. 


A series of Laboratory Training Courses will be given from January through the 
year 1950 by the Communicable Disease Center of the Public Health Service, Atlanta, Ga. 
The courses will vary from one to three weeks in length and over twenty courses will be 
given. Full details can be obtained from the Chief, Laboratory Division, Communicable 
Disease Center, 291 Peachtree St., N.E., Atlanta, Ga. 


The International and Fourth American Congress on Obstetrics and Gynecology will 
be held at Hotel Statler in New York on May 14 to 19, 1950. Dr. Howard C. Taylor, Jr., 
of New York, is chairman of the Program Committee. Details regarding the meeting can 
he obtained through Dr. Fied L. Adair, 1G1 East Erie St., Chicago 1], 111. 


Book Reviews 


New Gould Medical Dictionary. Edited by Harold W. Jones, M.D., Normand L. Hoerr, 
M.D., and Arthur Osol, Ph.D., Philadelphia, 1949, The Blakiston Company, 1,294 pages! 
Price $8.50 (thin paper edition, $10.75). 


this is a completely new reference book in which the editors wore assisted by 100 
contributors, in large part from the Western Reserve Medical School, covering ail the 
various subfields of medical specialties. A new system of pronunciation is used bv syllable 
and accent and the principle followed of recording pronunciation in actual current use 
Ihe type is c ear and easy to read. The biographic entries are far from satisfactorv as 
for example, Abraham Jacobi 1ms been omitted while many names of much less importance’ 
aro included. Recent pcdmtr.c literature lias been somewhat overlooked. For example 
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under "test” we find no mention of "Coombs test/' and under the heading of "solutions” 
no reference to "Hartmann's solution” which has been in common use for a number of 
years. 

A Boy Grows Up. Harry C. McKown, Hew York, 1949, McGraw-Hill Book Company, Inc., 
312 pages Price $2.40. 

This book, written by an educator, is full of advice, rules, and inspiration for the 
adolescent boy. Unfortunately tliis approach to the problems of growing up has been tried 
and found wanting (even Horatio Alger has lost his appeal). There is a place for this 
kind of approach but it should be coupled with a deeper appreciation of the feelings and 
emotional problems of the adolescent. Tliis book nowhere approaches such an understanding 
and would certainly not conform to our present-day concept of "guidance.” 

W ARSON*. 

A Child's Eyes. Bichard G. Scobee, M.D., St. Louis, 1949, The C. Y. Mosby Co., 109 pages. 
Price $2.00. 

Tliis small volume is a discussion of vision and the eyes of the young child with par- 
ticular reference to crossed eyes, their causes, types, and treatment. As the author states 
in the foreword, it is written primarily for parents, and lienee a pediatrician was selected 
for the review. It is far too complex and technically written to help any but a most highly 
educated parent in understanding the background and treatment of crossing. On the other 
hand, it is of interest to, and should be of great help to physicians and pediatricians in 
understanding vision in young children. The reviewer, for example, gained a much better 
understanding of the subject than he had held before, and for this reason it can be recom- 
mended to the practicing doctor whose knowledge of optics is likely to be rather sketchy. 
As to its technical accuracy, the reviewer was assured by two well-known ophthalmologists 
that the text is sound. 

Illustrated Handbook of Simple Nursing. Wava McCullough, assisted by Marjorie Mofiit, 
B.X., New York, 1949, McGraw-Hill Book Company, Inc., 239 pages. Price $3.00, 20 per 
cent discount to teachers and schools. 

This is one of the most interesting, unique, and practical books that has reached this 
reviewer’s desk. The author during the war was on the staff of the United States Office 
of Education and was assigned to study the methods used in training attendant nurses, 
and this text for the instruction of beginners is the result. It differs from all others in 
that it utilizes the visual method of instruction which came into such prominence during 
the war when large numbers had to be rapidly trained in skills. Each task that the nurse 
has to carry out is illustrated by clever drawings by the author which visualize the point 
of the accompanying text. There are ten chapters, of which the first three deal with the 
care and comfort of the patient. The next four take up therapeutic and medical procedures, 
and the last three chapters consider the convalescent, feeding, and emergencies. 

While it is stated that the purpose of the book is for the instruction of nurse at- 
tendants in simple nursing procedures, in the opinion of the reviewer it will have a much 
greater field of usefulness. It should be of great help in training nurses aides and in home 
nursing courses such ns those of the Red Cross, and, in addition, it is a book that will be 
most useful on the shelf of the home library. We are further confident that the sections 
on the care of the patient could be read with profit by a large majoritj- of the graduate 
nurses we have worked with over the years. It is a book on nursing with which the prac- 
ticing physician should be familiar and one we intend to recommend to mothers. 

B. S. V. 



Editor’s Column 


“ANDY” ALDRICH 

O N another page of this issue are the abbreviated biographic data of the 
active and useful life of one of the finest leaders in the development of 
modern pediatries. To have known and been associated with Andy Aldrich, 
with his keen mind, his gentleness, his tolerance, his sense of responsibility 
to his patients and to his colleagues, was a privilege, as many will testify. 
He had the inquiring mind of the true scientist. In his earlier years, in spite 
of the demands of a busy practice, he found tune to make careful clinical 
studies which would have been a credit to any “full-time” research depart- 
ment. His unique contribution, however, was the questioning of the problems 
of growth and development which arose in the routine of his everyday prac- 
tice, and their solution. His philosophy, based on his experience in practice, 
was that “attitudes” on the part of parents in their relationships with their 
children are more important than “details,” which was the basis of most 
pediatric thought some twenty years ago. This philosophy and his attitude 
to those under his care was well expressed in the title of his most important 
book, Babies Are Human Beings. In addition, he found time to take an active 
part in the life of the community in which he lived and to contribute much 
to its welfare. Only those of us who were associated with him in the early 
days of the “Board” know how much he was interested in and gave to the 
development of the younger man in pediatrics. He was an outstanding ex- 
ample of the maxim — that if you want something done, select the busy man. 
Wo believe that the historical perspective of future years will look upon him as 
having been one of the outstanding influences on the pediatric thought and 
practice of his generation. 

To the younger pediatricians who subconsciously must have some ideal 
to pattern themselves after, his life, his work, and his medical accomplish- 
ments offer a goal well worthy of emulation. 

Andy Aldrich will be greatly missed by his many friends in the pediatric 
world. 


AUREOMYCIN IN PANCREATIC FIBROSIS 


Q ATISFACTORI results from the use of aureomycin in the treatment of 
O pulmonary involvement in pancreatic fibrosis have recently been reported 
by Schwachman and his co-workers* from the Children’s Medical Center in 
Boston. In a series of thirty-five cases treated from two to four and one-half 
months, the response was excellent in thirty-one. The cough disappeared and 
llicre was a gain in appetite and body weight. The dosage used was from 20 
to 30 mg. per kilogram of body weight in divided or single daily doses. Re- 
lapses however, almost invariably occurred when the drug was discontinued. 


Xow SS"i. in the Plenary 
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One of the most interesting observations was that nausea and vomiting were 
rarely encountered in the patients, and that there was a decided change in the 
character of the stools accompanied by gain in body weight. About one-half of 
the patients in the series were under 2 years of age. In a recent report on a 
series of 134 cases of pancreatic fibrosis in The Journal by May and Lowe,* 
the authors reported the clinical impression that the pulmonary involvement in 
pancreatic fibrosis had its inception shortly after birth and reached its intensity 
between 6 and IS months of age. Further, that in children surviving this period, 
the intensity seemed to subside, and that children living 5 to 8 years are often 
almost free of pulmonary complaints. Aerosol antibiotic therapy, which has 
been used recently for the pulmonary lesions, is a difficult and far from satis- 
factory method of treatment in infants and young children. Hence the expe- 
rience of the Boston group with orally administered aureomycin seemingly offers 
a decided advance in the therapy of the condition. 


1949. 


May and Loivc : Fibrosis of the Pancreas in Infants and Children, J. Pediat. 31: 6G3. 
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tic disease of pancreas in 9-year- 
old child (Anfanger et al.), 151 

Paralysis, facial nerve, in poliomyelitis, prog- 
nosis of (Rascoff), 567 

Parasympathicomimetic drugs in treatment of 
Hirschsprung’s disease (Carson), 
570 

Parotitis, central nervous system involvement 
in (Fox and Grotts), 561 

Pelvic pathology, major, in children (Gold- 
man and Hughes), 77 

Penicillin, bacillus subtilis septicemia treated 
with (Yow et ah), 237 
oral, for children with rheumatic fever 
(Hofer), 135 

in prophylaxis of recurrent rheumatic 
fever, further studies on (Maliner 
et ah), 145 

i Pertussis and aureomvein (Blattner), 269 
| murine, experimental, action of aureomv- 
cin, Polymyxin B, and streptomy- 
cin in (Bradford and Day), 330 
i treatment of, with Polymyxin B (aero- 
sporin) (Kaplan et ah), 49 
i Pharyngeal injury caused by ingestion of 
| glass chipped from baby-food con- 

tainer (Leopold), 373 

, Phenosulfazole, failure of, to affect course 
of experimental and clinical polio- 
myelitis (Schaeffer and Toomey), 
444 

( treatment of poliomyelitis with (Whelton 
et ah), 447 

Poisoning, barbiturate, clinic on (Children's 
Memorial Hospital of Chicago), 
113 

potassium broinate (Kitto and Dumars), 
197 
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Poisoning — Cont 'd 

thenyleno hydrochloride, accidental (Sny- 
derman), 376 

Poliomyelitis, beta disturbance of electro- 
phoretic pattern of blood serum 
in (Kelley et al.), 752 

experimental and clinical, failure of 
Darvisul (phenosulfazole) to af- 
fect course of (Schaeffer and 
Toomey), 444 

facial nerve paralysis in, prognosis of 
(Rascoff), 567 

treatment of, with plienosulf azole (Wliel- 
ton et al), 447 

Polymyxin B, action of, in experimental 
murine pertussis (Bradford and 
Day), 330 

treatment of pertussis with (Kaplan et 
al.), 49 

Polyostotic fibrous dysplasia (Hackett, Jr., 
and Christopherson), 767 

Potassium bromate poisoning (Kitto and 
Dumars), 197 

Premature infants, congenital atresia of in- 
testine in (Kittrell et al.), 772 
feeding (Bruce et al.), 201 
fed evaporated milk-carbohydrate mix- 
tures, hospital progress of (Gru- 
ber et ah), 70 

Promizole and streptomycin, treatment of 
osteitis tuberculosa multiplex cys- 
tica (Turkish et ah), 625 

Pruritus from chicken pox, treatment of, with 
with Pyribenzamine (Silverman), 
442 

Pseudomonas aeruginosa and Neisseria flaves- 
cens, case of meningitis due to, 
with recovery (Hadke and Cun- 
ningham), 99 

pyelonephritis and neplirocalcinosis, 
treatment with p-aminomethylben- 
zenesulfonamide (Sulfamylon) 
(Rutledge, Jr., et ah), 88 

Pseudopeptic ulcer syndromes in children 
(Warson et ah), 215 
Psychologic Aspects of Pediatrics: 
blind child (Ruth Bakwin), 120 
emotional deprivation in infants (Bakwin), 

gifted child (Bakwin), 260 
motion sickness in children (Bakwin), 390 
seif-regulation and the mother (Bakwin), 
786 

social and psychologic problems associated 
with prolonged institutional care 
for rheumatic children (Taran and 
Hodsdon), 648 

Pyloric stenosis in one of identical twins 
(Garrison), 207 

Pyogenic infections, bacitracin in local treat- 
ment of (Blattucr), 790 
Pyribenzamine, treatment of pruritus from 
chicken pox with (Silverman), 442 

R 

Renal function in diabetes insipidus (Barta), 
745 


Respiratory disease, acute, children with, in- 
cidence of mycotic infections in 
(Whitcomb et ah), 715 

Rheumatic children, prolonged institutional 
care for, social and psychologic 
problems associated with (Taran 
and Hodsdon), 648 

fever, oral penicillin for children with 
(Hofer), 135 

recurrent, further studies on oral peni- 
cillin in prophylaxis of (Maliner 
et ah), 145 

Rooky Mountain spotted fever treated with 
Chloromycetin (Carson et ah), 232 


Self -regulation and the mother (Bakwin), 786 
Septicemia, bacillus subtilis, treated with pen- 
icillin (Yow et ah), 237 
Sex education at boys’ summer camp, experi- 
ment in (Shapiro), 227 
Sickle cell disease, clinic on (Charity Hospi- 
tal of Louisiana at New Orleans), 
255 

Specific therapy, effect of, on common con- 
tagious disease (Cooke), 275 
Streptomycin, action of, in experimental mu- 
rine pertussis (Bradford and 
Day), 330 

and Promizole in treatment of osteitis tu- 
berculosa multiplex cystica (Turk- 
ish et ah), 625 

Sulfamylon, treatment of neplirocalcinosis 
and Pseudomonas aeruginosa py- 
elonephritis with (Rutledge, Jr., 
et ah), 88 

Syphilis, congenital, clinic on (Charity Hospi- 
tal of Louisiana at New Orleans), 
249 

T 

Tetany in newborn twins coincident with ma- 
ternal toxemia (Lubenstein), 210 

Tetralogy of Ballot (Perkins et al.), 401 

cerebral thrombosis, elinie on (St. 
Louis Children’s Hospital), 642 
patent foramen ovale (pentalogy) 
showing marhed left ventricular 
hypertrophy and left axis devia- 
tion (Gasul et ah), 413 

Thenylene hydrochloride poisoning, accidental 
(Snyderman), 376 

Toxoplasmosis, infantile, active (Nelson and 
Mantz), 378 

Tracheal tumors in infants and children (Gil- 
bert et al.), 63 

Tricuspid stenosis, criteria of operability in 
(Swan et ah), 604 

Tridione therapy in epilepsy (Mustard and 
Livingston), 540 

Tuberculin patch test, effect of antihista- 
minie drugs on (Kemlig, Jr et 
ah), 750 

further study of modifications of nor- 
mal procedure (Schwartzinau and 
Ccrone), 185 


with 

with 
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Tumors, brain, in children (Walker and Hop- 
ple), 071 

malignant, in early life (Arev), 770 
tracheal, in infants and children (Gilbert 
et al.)j 63 

Typhoid fever, Chloromycetin in treatment of 
(Stiller), So 

clinic on (St. Louis Children’s Hos- 
pital, 033 

Typhus fever, clinic on (University of Ar- 
kansas Hospital), SOI 

U 

Urethra, stricture of, in children (Campbell), 
109 


V 

Venous and capillary hemoglobin determina- 
tions, simultaneous, in newborn 
infant (Oettinger, Jr., and Mills) 
362 

Vision, child, developmental aspect of 
(Gesell), 310 

W 

Wilms’ tumor, embryoma (kidney), arterial 
hypertension in, effect of preop- 
erative roentgen-ray therapy on 
(Bradley and Drake), 710 
in newborn infant (Hnrtenstein), 381 
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BE SURE YOUR HOSPITAL SUSTAINS 
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r (^ / he Castle Humidicrib automatically 
maintains humidity and temperature 
at the levels prescribed for the pre- 
mature infant’s individual condition. 

It brings new help to the premature 
center by providing actual humidity 
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controlled. Both controls are selective 
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above rdom temperature, indepen- 
dently of each other. 
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tive in local control of infections of the mouth 
and throat — and without toxic side-effects. 

Nieman,* in an eight-month controlled 
study of the prophylactic use of Sulfathiazole 
Gum, reports a measurable decrease in the 
incidence of colds, as well as primary and 
irritational pharyngitis. 




*T{' 

‘V/. 


Topical 

oropharyngeal 

chemotherapy 

of 


proven 

effectiveness 





SAFETY 

The same author* states: “It is worthy of 
note that the mouths of over 100 persons 
were exposed to the drug in concentrated 
form daily for eight months, with no unto- 
ward effects." 


Sulfathiazole 

Gum 

SAFE, TOPICAL CHEMOTHERAPV 

Supplied in packages of 24 tablets— P/i 
grs. (0.25 Gm.) per tablet — sanitaped in 
slip-sleeve prescription boxes. 


White Laboratories, Inc., Pharmaceutical ^Manufacturers, Newark 7. N. 0. 


‘Nieman. I. S. : Prophylactic Value of Sulfathiazole, 
Arch. Otolaryngol. 47:158 (Feb.) 1948. 

The Journal of Pediatrics 


Page 52 


YOU 


CAN DEPEND 
ON US, DOCTOR 

Dependability is a word 
that £dmards has lived by 
in the manufacture of 
children’s shoes since 1900. 

You can depend on ^diuards shoes for 
refinements in quality, construction, and for proper 
fitting to insure foot health. Sizes from baby’s to 
teenster’s — normal or corrective styles. 

May we send you further information? 




Fduiards 

Shoes for Children 

314-22 North 12th St., Philo. 7, Pn. 


Builder of Bone 


Neo-Calglucon Syrup®— high calcium 
content— complete solution facilitating 
absorption— invitingly flavored. 

Each tablespoonful of NEO-CALGLUCON SYRUP 
(Brand of Calcium Gluconogalactogluconate) is 
equivalent to 4 Gni. of calcium gluconate 
G60 mg. of calcium). 

RCADILY ABSORBABLE CALCIUM FOR: 

1. Primary calcium deficiencies 
2- Supplementary calcium in 
pregnancy and lactation 
3. Treatment of parathyroid 
deficiency and hyperthyroidism. 



Neo-Calglucon Syrut 

SUPPLIED: Bottles of 3 fl. oz., 8 II. o 


SANDOZ 


pharmaceuticals 

K’rw v™,- J) "’ , ' ,on Sando: Chemical Works, Inc. 

U.N’.I •CHICAGO 6 ILL • SAN FRANCISCO 8, CAL. 


arid 1 qt. 

S\SDO^ 

Originality • Elegance • Perfccti( 


-WfASlf-WOOf 

FOR FEEDING OR PLAY 

Babee-Tenda : 

LOW SAFETY CHAIR 

If you’ve ever had to 
attend a baby who has 
fallen from a high chair, 
you can appreciate the 
safety of this low, bal- 
anced chair. Patented 
swing- action seat, ad- 
justable back and foot- 
rest, for good support. Wide protective table 
surface. Used in children's hospital wards 
and almost a million homes. NOT SOLD IN 
STORES, only by authorized agencies. 



NEW FOLDER on baby safety and care, avail- 
able for pediatricians and pre-natal classes. 
(Ask also about new special Babee-Tenda 
model for children with cerebral palsy.) 

» Rec. U.S. I’ut. Off. ©19J3BTCorp. 


Sec Our Exhibit 

at the Annual Meeting of The 
American Academy of Pediatrics 
November 14-17 at San Francisco 


The Bahee- Tenda Corp. 

iso ritosrrcT avc., Cleveland is, ohio 


The George Washington 
University School of Medicine 

and 

Childrens Hospital 

announce the 

Fifth Annual Intensive 
Postgraduate Course 

in 

PEDIATRICS 

Ward 6 - 10 , 1950 

stressing the practical points in the 
management of diseases of infants 
and children 

For further details, write: 

THE GEORGE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 

Office of Director, Postgraduate Instruction 
University Hospital 
901 Twenty-third Street, N. W. 
Washington 7, D. C. 



DEFIES DETECTION 


Now, you may include DITEX 
Diet Chocolate Bars in the diet of 
diabetic children. They look and 
taste like regular chocolate bars, 
yet — they’re made without sugar or 
saccharin. Youngsters will love this 
taste treat which gives happy relief 
from a restricted diet. Plain choco- 
late or chocolate with almonds. 

Free sample sent on request. Also 
literature on cookies, mints, Jellies, 

Jelly bars and chocolate flafored 
drink. Address: 

DITEX FOODS 

918 Armitage Ave. Chicago 14, III. 

★ ★ 



FOR HOME USE! 



The NEW 

FORMULA & 
STERILIZER OUTFIT. 

Ptc* 

Now mothers can sterilize 
formula together with bot- 
tles^ nipples and shields — 
ell in one operation by 
Terminal Heating Method. 

Sterilization is assured be- 
cause with^the new Baby- All 
Shielded Nurser, the formula and nipples are 
sealed and the nipple untouched right up to 
the moment of feeding. Just lift shield and use. 

SIX MODELS 

ELECTRIC A NON-ELECTRIC 

ACCOMMODATE ALL STANDARD NURSERS 
Demonstrated to Mothers in Hospitals & Maternity Centers . 
Sold in Surgical Stores, Infants Dept’s and Drug Stores 
Write for information 

SAXIT-AIX rnopucxs CORP., Greenwich, Ohio 
Makers o}“Baby-AW‘ Sursery Products and** VapoT'AlV' f’oporizerl 

Tbo Journal of Pediatrics 



Page 54 






for RELIEF of 


constipation 

without 

catharsis 


nEO-CULTOL 

/Va&zatf CowecZate, 


gj|gfig) 


THE ARLINGTON 
CHEMICAL COMPANY 


L. acidophilus in refined mineral oil jelly, chocolate 
flavored— restores normal intestinal flora and normal 
colonic function without griping, flatulence, diarrheic 
movements— gently lubricates without leakage. Jars 
containing 6 oz. 


YONKERS 1, NEW YORK 


COMPLETE 


...PLENTY OF TOE ROOM 

Those are the reasons why so many pediatricians approve 
o Self-Starters as "start to six” shoes for normal feet, 
hey mean that every pedal bone and muscle is not only 

nor£r,'i ed bUt °M C ° U t raSed W funct!on . Stow and develop 
perfectly naturaHy, thus laying the foundation for lifelong 
foot health and comfort. 6 

You, too, should be familiar with these scientifically 
designed, perfect fitting shoes. Write for descriptive lit- 
erature and name of nearest experienced Self-Starter fitter. 

THE CARPENTER SHOE COMPANY INC 

161 CLARISSA STREET, ROCHESTER 8, N. Y. ’ 

| Self-Starters \ 




CARPENTER 


-■-U'.hRJ'J.', 


December, 1019 




T’age 55 


Articles to appear in early issues of 

The JOURNAL OF PEDIATRICS 


Infectious Lymphocytosis. 

By B. K. Lemon, M.D.. and 1). II. Kaump, M.D., Detroit, Midi. 

Intelligence Quotient op Children Who Have Recovered From Erythroblastosis 
Fetalis. 

By Joan M. Gerver, M.A., and Ridiard Day, M.D., Hew York, N. Y. 

Plasma ‘ ‘ Alkaline ’ ’ Phosphatase Activity. I. Xormative Data for Growing Children. 
By Leland C. Clark, Jr., Pli.D., and Elizabeth Beck, M.S., Yellow Springs, Ohio. 

Methyl Testosterone and Plasma fop. Premature Infants. 

By A. M. Earle, M.D., Little Rock, Ark. 

Adrenal Cysts and Adrenal Insufficiency in an Infant With Fatal Termination. 

By Frederic P. Moore, II, M.D., Richmond, Va., and Ethel G. Cermak, M.D., Albany, 
X. Y. 

An Unusual Case of Hemorrhagic Disease in an Infant. 

By Granville H. Xickerson, M.D., Boston, Mass. 

Pre-eruptive Neurological Complications of the Common Contagious Diseases — Rubella, 
Rubeola, Roseola, and Varicella. 

By Pope B. Holliday, Jr., M.D., Nashville, Tenn. 

Hyaluronidase. Further Evaluation in pediatrics. 

By Joseph Sclnvartzman, M.D., and Morrison Levbarg, M.D., New York, N. Y. 

A Table Unit for Fluoroscopic Examination of Infants. 

By Martin M. Maliner, M.D., Brooklyn, X. Y. 

Glycogen Disease Resembling Mongolism, Cretinism, and Amytonia Congenita. 

By David H. Clement, M.D., and Gabriel C. Godman, M.D., New Haven, Conn. 

The Treatment of Acute Leucemias of Childhood with Folic Acid Antagonists. 

By Eugene J. Weber, M.D., Felix E. Karpinski, Jr., M.D., and Robert W. Heinle, 
M.D., Cleveland, Oliio. 

Purpuric Manifestations Occurring in Measles in Childhood. 

By Stephen D. Mills, M.D., Rochester, Minn. 

The Incidence or Congenital Impatency of the Nasolacrimal Duct. 

By Edwin L. Kendig, Jr., M.D., and DuPont Gucrry III, M.D., Ridimond, Va. 

Tiif. Use of Piienurone in the Treatment of Epilepsy. 

By Samuel Livingston, M.D., and Laslo Kajdi, M.D., Baltimore, Md. 

The Use of Positive Pressure as an Aid in the Handling of Respiratory Paralysis 
from Anterior Poliomyelitis. 

By Richard L. Masland, M.D., Robert B. Lawson, M.D., and Weston M. Kelsey, M.D., 
Winston-Salem, X. C. 

The Development op the Aerobic Bacterial Flora of the Throat in Newborn Babies. 

By Jay Ward Smith, M.D., and Arthur L. Bloomfield, M.D., San Francisco, Calif. 

Tonic-Neck-Reflex and S y m m etro -Tonic Behavior: Developmental and Clinical 
Aspects. 

By Arnold Gcsell, M.D., and Louise B. Ames, Ph.D., New Haven, Conn. 


Pago 56 


The Journal of Pediatrics 



index to advertisers 

please mention "The Journal o( Pediatrics" when writing 
to our advertisers— It identifies you 


Abbott Laboratories (Cecon) 6 

Arlington Chemical Company, The Neo- 

Cultol) f,s> 

Armstrong Company, The Gordon (Baby 


Incubator) 


18 


Articles to Appear in Early Issues 56 

Babce Tenda Corp., The (Safety Chair) 61 

Back Copies Wanted 51 

Beech-Nut Packing Company (Baby 

Foods) 3 ‘ 

Bischoff Company, Inc., Ernst (Sas-Par 

Tablets) 3j 

Book Shop Bindery, The 50 

Borden’s Prescription Products (Biolac) 

Fourth Cover 

Burroughs Wellcome & Co. (U-S.A.) Inc, 
(Dexin) 38 

Carpenter Shoe Co., Inc. (Self-Starters) 55 
Castle Company. Wilmot (Humidicrib) 51 
Commercial Solvents Corporation (Ba- 
citracin Nasal) 30 

Cream of Wheat Corporation, The 

(Cream of Wheat) 22 

Cutter Laboratories (Toxoids) 17 

Ilcsitin Chemical Company (Ointment). 24 

Ditex Foods (Diet Chocolate Bars) 54 

Doho Chemical Corporation ( Auralgan 

and O-Tos-Mo-San) 23 

Donley-Evans & Company (DECOsal) 21 

Ebv Shoe Corporation (Fleet- Air Health 

Shoes) 8 

Edwards (Shoes for Children) 53 

Endo Products, Inc. (Vifort) IS 

George Washington University School of 

Medicine — Postgraduate Instruction 54 

Great Atlantic & Pacific Tea Company, 

The (White House Evaporated Milk) 28 

Hanovia Chemical & Manufacturing 
Company (Ultraviolet Quartz Lamp) 50 
Hoffman-La Roche, Inc. (Thephorin-AC 
Tablets) 43 

.Terpens Company, The Andrew (Jcrgcns 

Lotion) 33 

Junket Brand Poods. Division of Chr. 
Hansen's Laboratory, Inc. II 

Kannenglcsser & Company (Kanana 
Banana Flakes) 15 

Lilly and Company. E11 (Syrup Dolo- 
Phlno Hydrochloride) Second Cover 


M & R Dietetic Laboratories, Inc. (Simi- 

lac) “ 

Massengill Company, The S. E. (Salce- 

drox Tablets) 11 

Mead Johnson & Company (Pabena and 

Pablum) — “0 

Mead Johnson & Company (Vitamin 

Preparations ) 1 

Merck & Co., Inc. (Streptomycin) 41 

Merrell Company, The William S. (Mer- 
eodol) 30 

Norwich Pharmacal Company, The 
(Glycerin Suppositories) 7 

Parke, Davis & Company (ABDEC 

Drops) 19 

Pet Milk Company (Evaporated Milk) 49 
Plastishield. Inc. (Plastishields) 20 

Ralston Purina Company (Ralston) — 45 
Robins Company, Inc., A. H- (Robitussin) 13 

Sandoz Chemical Works, Inc. (Neo-Cal- 

glucon Syrup) 53 

Sanit-All Products Comporation (Baby- 

All Formula & Sterilizer Outfit) 54 

Schenley Laboratories, Inc. (Confets) — 31 
Sehering Corporation (Sodium Sul- 

facetimide Solution) 29 

Smith, Kline & French Laboratories 

(Feosol Elixir) 14 

Special Milk Products, Inc. (Meyenberg 

Evaporated Goat Milk) 47 

Squibb & Sons, E. R. (Terfonyl) 39 

Swift &. Company (Diced and Strained 
Meats ) 9 

Tarso Shoes, Inc. (Supinator Shoes) 51 

Upjohn Company, The (Liver Concen- 
trate) 12 

U. S. Savings Bonds 34 

Vaisey-Bristol Shoe Co., Inc. (Jumping- 
Jacks) 27 

Westwood Pharmaceuticals (Lowila) — 26 
White Laboratories, Inc. (Cod Liver Oil 

Concentrate) 16 

White Laboratories. Inc. (Mol-Iron) — 3 

White Laboratories, Inc. (Multi-Vi 

Drops) 32 

White Laboratories, Inc. (Sulfathiazole 

Gum) 52 

Wintlirop-Stearns, Inc. (Drisdol and 

Cartose) . — 4, 5 

IVlntbrop-Stearns. Inc. (Fcrgon) 23 

Wyeth Incorporated (Hvdase) 10 


11 Idle every precaution 1 * tnken to Injure accuracy, wc cannot guarantee against the 
potMhlllty of an occasional change or omis*.lnn In the preparation of this Index. 


December, 1940 


Page 57 


! 



PAB ENA , . . precooked oatmeal 
specified by physicians 

i i 

! PABENA* is oatmeal, and has the l ich, full oatmeal I 

, flavor. Its nutritional qualities and its vitamin and 

t mineral content are similar to those of Pablum.* 

PABENA is saluable for infants and children who 1 

, are sensitise to wheat, and is an ideal first solid food. ' ! 

' i 

r 

PABENA, like all Mead's products, is adver- ; 
tised only to the medical profession. ' 
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The Infrodudion of ihe New Improved Biolac has met with wide profettienaj Infer**). 
Made available as a product of the latest and the most modern refinements in manu- 
factoring facilities, this prescription favorite is now better than ever. 



Talk for a 
Square Meal* 



NUTRITIONALLY RELIABLE; More than ever 
complete In known nutrients (when vitamin C i* 
odded), the New Improved Biolac meets every 
known nutritionol requirement cl the Wont 
All essential fatty odds — with the volatile frac- 
tion held to o minimum — are provided by moder- 
ate amounts of especially combined fats. 

Vegetable and milk sugars — for more satis- 
factory absorption — are supplied by Biolac'* car- 
bohydrate content. Further carbohydrate imple- 
mentation i* unnecessary. 

In prolein content, the New Improved 8iotac 
is significantly higher than that cf human milk, 
yielding small, easily digested curds, Jess allergenic 
than those of untreated cow's milk. 

Prephylacticofly high levels of such important 
mineral foctors as iron, calcium and phosphorus ore 
Incorporated in the New Improved Biolac, together 
with vitamins A, B, f B, and D. Infant caloric re- 
quirements, too, are fully met by Bioloc's 20 cal- 
ories per fluid ounce in standard dilution. 


PHYSICALLY IMPROVED? A higher end more 
stable degree of emulsification cf the New Im- 
proved Biolac — thereby facilitating digestion-* 
hos been brought about by the utilization cf every 
refinement, and the most modem equipment, known 
to modem infant food manufacturing. 

Preparation for feeding is easily calculated; 
quickly completed — I fl. ox. New Improved Biolce 
to 115 fl. or. water per pound of body weight. 
NOW, BETTER THAN EVER! The New Improved 
Biolac eon be used interchangeably with the former 
Biolac which has the same percentage composition 
of nutritional factors . - « When you prescribe the 
New Improved Biolac (it coifs no mare) you mot 
do so with complete confidence. Available only h 
drugstores, In cans of 13 A. or. 

THE BORDEN COMPANY 
PRESCRIPTION PRODUCTS DIVISION 
350 MADISON AVENUE • NEW YORK 17, N.Y. 


Write for professional literature 
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Much is demanded of a good antiseptic It must meet 
exacting requirements under the varying circumstances 
of clinical use 


How to select an 
"all-purpose" 
antiseptic 

•TYi r t'r/caf cmfiSc/iftc: 

Is effective against Many types of pathogenic organisms 

Is effeclivE against a high concentration of the organisms 
Retains its geRmicidal activity in high dilution 
Maintains its effectiveness for a prolonged period 
Has a rapid onset of action 
Is compatible with body tissues and fluids 
Does not hemOlyze red blood cells 
Is fungicidaL 

Is nonirritAlmg to skin and tissues 
It Is not inactivaTed in the presence of soap 
Has a low mcidencE of sensitivity 


Ell LILLY AND COMPANY 
Indtanapahi 6, Indiana, USA 


‘Merthiolate’ (Sodium Ethyl Mercun Thiosalicylate, Lilly) 
fulfills the eleven specifications for the ideal antiseptic It 
is characterized by its general applicability to all types of 
clinical antisepsis Forms of ‘Merthiolate’ include the tinc- 
ture, 1 1,000, the solution, 1 1,000; the jelly, 1 1,000, the 
ointment, 1 1,000; the ophthalmic ointment, 1 5,000, the 
vaginal suppositories, 1 1,000, and 'Sulfo Merthiolate’ (So 
dium p Ethyl Mercuri Thiophenylsulfonate, Lilly), 1 1,000, 
Surgical Po.’.der Preparations of ‘Merthiolate’ are available 
from your regular source of medical supplies 


Lol i. C*o 2 Aujru't. I'M*!. The Journal of rcdlatrJcs Is published monthly bv the C V. Mosby 
Comnnj-, SCOT TLashlnpton BHd. St. Uouls 3 Mo. Subscription price. The United States Its 
I ••'Ion" and _Pnn-Amerlcan Countries, $10 00 a Jcar, Canada and other foreipm Countries, 


Mlo'-ourl urj 


lit' Act of March 3. 1S79- Printed in tho U. S A. 





but Not Sanitary 


A.TTRACTED by a reference to “The 
Mead Johnson Collection of Ancient Nurs- 
ing Bottles,” a medical friend sent in to us 
as a loan the interesting pewter nipple shown 
above. The nipple had been given to the 
physician by an elderly patient who had 
used it as a child in the 1840's. It had also 
been used by her mother, her grandmother, 
and other members of her family. 

In the eighteenth century, feeding bottles 
too, were made of pewter, which is an alloy 
of about 80 per cent tin, with copper and 
lead or antimony. In the wealthier homes, 
feeding bottles and nipples were made of a 
special kind of pewter called Britannia 
metal, which contained tin, antimony and 
copper, and sometimes zinc. It was more 
easily fashioned on the lathe and could be 
nickel-plated or silver-plated. Those were 


the days before bacteriology, and when one 
examines the long, narrow, inaccessible 
channel in this pewter nipple through which 
the infant sucked his feeding, and sees that 
the channel could not possibly be kept clean, 
one wonders that the infant mortality rate of 
those presanitation days was not even higher. 

Nowadays, babies’ bottles and nipples are 
easily cleansed and sterilized. Certified cow's 
milk contains a permitted maximum of only 
10,000 bacteria per cubic centimeter. Dextri- 
Maltose,* the carbohydrate of choice of so 
many physicians, is practically sterile. Rigid 
control methods at the dairy and in the 
Mead Johnson Manufacturing Department, 
and care in the home combine to give modern 
babies sanitary protection not enjoyed by 
those babies that were fed through pewter 
nipples of sainted memory. 


cJ to reflect that it was through the efforts of 

physicians that safe, pure milk and sanitary dairy control came to be 
standardized and practised, and that Dextri-Maltose* came into exist- 
ence in response to the widespread demand of physicians for a car- 
bohydrate that would give superior results in infant feeding. 



•'•Dcxtri-M*!toie“ is the registered trademark of Mead Johnson &. Company for 
its refined carboh)drates produced by tnzjmic action of barle> malt on Corn flour. 

MEAD JOHNSON & CO., EVANSVILLE, IND., U.S.A. 


August, 1940 
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Patient acceptance of liquid milk is often difficult, if not impossible, to achieve 
in the face of intractable aversion to this essential nutrient. In such cases— 
with the use of "Junket” Rennet Powder or "Junket" Rennet Tablets— milk may 
be simply and quickly transformed into eye-appealing, taste-tempting 
rennet-custards . . . with no loss of the nutritional factors so important, particularly 
in infancy, childhood, pregnancy, and gastro-mtestinal and post-operative 
conditions. Also, rennet-custards are digestively more acceptable because of 
the smaller, more friable curds produced in the stomach by the enzymatic action 
of rennin. Your patients (both young and old) will appreciate your 
recommendation of delicious rennet desserts, and you will thereby make the 
prognosis for milk and patient alike, a "change for the better l” 

Make delicious rennet desserts icith either 



"Junket” Rennet Potcder— six popular flavors, already sweetened 
’ Junket " Rennet Tablets— unsweetened and unflavored (of value to diabetics) 

‘‘JUNKET” is the trade mark of Chr Hiukh'i Laboratory, lac. for tt* ttnntt 
and other food product*, and i* reentered in the United State* and Canada, 

"Junket" Brand Foods 

Ditision of Chr . Hansons Laboratory, Inc. 

Little Fall., N.V. 


August, 1919 


Page 3 


DHrACATO' 




Readily dispersible in liquids— milk, fruit juices, etc*.— 

Drisdol in Propylene Glycol offers an easy, convenient way'^to 
administer vitamin D to infants and children. It is odorless, N 
tasteless, and does not adhere to glass. 

Economical: The average dose is only 2 drops in the daily 
ration of milk for infants, and from 4 to 6 drops per day for 
older children. 


V 


Drisdol in Propylene Glycol — a sterile, stable, clear solution 
of pure crystalline vitamin D : — contains 10,000 U.S.P. vitamin D 
units per gram, 250 units per drop. Supplied in bottles of 
5 cc., 10 cc. and 50 cc. 

Drisdol, trademark reg. U. S. & Canada, , ' 

brand of crystalline vitamin Dr ( calciferol ). 



Propylene Glycol 

Vitamin D Preparation 


Cartosejnquid mixture o£ dextrias, maltose and dextrose, 
rovides “spaced absorption” by the infant’s intestinal tract. 
Dextrose is available for immediate use . . . Maltose splits to 
dextrose thus maintaining a steady supply of carbohydrate . . . 
Dextrin progressively breaks down to maltose which, in turn, 
is digested as dextrose . . . Thus gradual absorption is assured. 


Cartose is manufactured specifically for infant feeding under the 
most exacting conditions of cleanliness. Being liquid, Cartose 
\ is easy to use, instantly going into solution in milk or water. 
Iris stable in all climates and economical. Supplied in bottles 
of 16 fl.'oz. One tablespoonful = 60 calories. 

Write for complimentary formula blanks. 


Cartose, trademark reg. U. S. & Canada. 
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JLes, and a more accurate one — Aspirin Dulcet Tablets, 
containing precisely measured small doses — 2!d-grain and 
1-grain — in a delicious, easy-to-give candy form. Prescribe 
them for infants or children, and there goes the tablet- 
splitting, the inaccurate doses, the attempts to disguise, 
the cajolery often needed to give straight aspirin to chil- 
dren. While these tablets look and taste like after-dinner- 
mint candies, and have the full appeal of candy to the 
youngsters, there's no changein the therapeutic effect of the 
ncetylsalicylicacid. The 2'/;-gr. Aspirin Dulcet Tablets arc 
supplied in bottles of 80, the 1-gr. in bottles of 80 and 250. 
Abbott Laboratories, North Chicago, Illinois. 


SPECIFY 

aspirin DULCET® tablets 

{Acetylsalicylic Acid, Abbott) 

®(Medicated Sccar Tablets, Abbott) 
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provides 5% grama 


HIGH IN PR0TEIN-19%-as a result, a single ounce of Cerevim <5 
of protein-plus: 

THIAMINE-0.6 mg. per ounce of Cerevim #■ "The cumulative effects throughout a 
lifetime... (of thiamine) ...may spell the difference between alert, successful 
living and a marginal effectiveness.'' 1 — plus. 

NIACINAMIDE— 6 0 mg per ounce of Cerevim in accord with The National Research 
Council's recommended allowance 2 -since "Nicotinic acid is found in natural foods 
only in limited amounts." 3 -plus: 


RIBOFLAVIN— 0.9 mg. per ounce of Cerevim fll fe for this factor is directly related to 
growth 4 and is "essential to the defense powers of the organism" 5 -plus: 

CALCIUM-300 mg. per ounce of Cerevim 'W‘ thus supplying 8 times the calcium in a 
fluid ounce of milk— plus: 


6. IRON-7.5 mg. per ounce of Cerevim since "a child's increasing need for iron 
cannot safely be left to chance."°-plus: 

7. COPPER— 0.3 mg. per ounce of Cerevim 'sw in the 1:25 ratio which Elvehjem, et al. 1 
and Cason 8 found particularly effective in raising hemoglobin levels in infancy. 


With such natural foods of high biologic value as: 

8. WHOLE WHEAT MEAL 9. OATMEAL 10. CORN MEAL 11. NON-PAT MILK SOLIDS 12. BARLEY 
13. WHEAT GERM 14. BREWERS' DRIED YEAST 15. MALT 


Leading to such benefits as the literature 9 reports: 


16. "increase in urinary output of riboflavin" 17. "improvement in pediatricians' 
scores" 18. "improvement in skeletal maturity" 19. "improvement in skeletal 
mineralization" 20. "retardation of increase in dental caries" 21. "recession 
of corneal vascularization" 22. "improvement in the condition of the gums" 


23. Better Bowel Function 10 

24. PALATABILITY-Cerevim $6' makes all the above acceptable as well as available to 
infants and children. 



in all— 24 good reasons 
why CEREVIM ® is 
a first among first foods 

a pre-cooked cereal for professional specification now 
produced exclusively at the M & R Dietetic Laboratories 


BIBLIOGRAPHY: 

111 Harrell, R.F.: J. Nutrition 31:283 (Mar.) 1946. 
(2) National Research Council, Recoonended 
Dietary Allowances. 1945. 

13! WcLester. J.S.-. Nutrition and Diet in Health 
and Dlsea s c,ed.4,Phila.,W.B. Saunders Co., 1943, p. 78. 
'•>' Shornnn, H. C.:Cheolstry of Food and Nutri- 
tion, ed. 7, N.Y.. Macmillan Co., 1946. 

151 Council on Pharmacy and Chemistry and Coun- 
cil on Foods of the A.ll.A. : The Vitanlns, Chicago 
Aoerlcan Medical Association, 1939. & ’ 


. t ? i S k ? on ' M ' A "' Yearbook of Agriculture, U.S. 

ington, r D n c'. ri39fp. i Io3 SUPt - ° f Docurae ^s. Wash- 

!!' F, a ^ 0n i J - K: J-Pediat. 4:614 (Hay) 1934. 
trics“\ C J ^U94 P 8 B -' and St0keS - J - Jr ‘= 

S4: 5 47 Tsept . /"i 9 3 7 ? " d HelDS ‘ S ’ T ' : Arch - P^t. 


August, 1919 
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since I. Optimal bod/ function is dependent on vitamin adequacy; 
since 2. Unicap* Vitamins assure economic availability and intake constancy; 
therefore 3. Vitamin deficiencies are inexcusable today. 

Only 2.8s a day can help assure vitamin adequacy with 


a UNICAP a day 


Upjohn 

RAIAMAZOO «* MICHIGAN 


FINE PHARMACEUTICALS SINCE 188<S 

"Trcdenort, Peg U $ Pof. O?. 
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KANAKA BANANA FLAKES 
showing starches and fibers broken 
up into easily digested particles. 


Effective in the management of 
infantile diarrhea of non- 
specific origin . . . 

The value of banana therapy in non-specific 
diarrheal disorders common among infants and 
small children has long been established. 

Von Reuss 1 explains the action of bananas upon 
the intestinal bacteria as threefold — (1) adsorp- 
tion and mechanical removal of bacteria; (2) 
checking their growth by altering the nutritive 
medium; (3) increase of bactericidal action by 
stimulation of intestinal secretions. Hanszen 2 
believes banana pulp serves as a buffer to hold 
hydrochloric acid in the stomach and thus promote 
sterilization of gastric and intestinal contents. 



For formula use add 2 tablespoons of KANANA BANANA 
FLAKES to 8 oz. of milk or protein milk formula. Repeat 
every 2 to 4 hours. For spoon feeding, add 1 tablespoon of 
KANANA BANANA FLAKES to 3 tablespoons of boiled 
water. Repeat as often as every hour. 

KANANA BANANA FLAKES is a natural product made 
by extracting the water from sun-ripened bananas. They go 
immediately into a suspension that passes readily through 
a nipple that has been enlarged with a hot needle. They cost less 
than fresh fruit and can be kept on the shelf for months. The 
diarrhea patient need never wait for bananas to get ripe. 


On sale at drug and grocery stores 



The 5/s oz. can contains 
twenty six-inch size bananas 


Write for free samples 


KANNENGIESSER & COMPANY 

76 NINTH AVENUE • NEW YORK 11, N. Y. 


Distributed in Canada by 

}. T. WAIT COMPANY, Limited, 760 St. Antoine Street, Montreal, Canada 


'Von Rcust, A 
5 Hanstcn, A.: 


Wica-Mrd. Wchnschr., V. S8, p. 1Q23, 1938 
Am. J. Digest Dist. and Nutt., V. i t p. 72S, 1934 
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incidence of mastitis and other breast complications is reduced with 
the Plastishield Technic of Aseptic Breast Care. 

• Mastitis is frequently the result of excessive handling of breasts and 
nipples, as well as insufficient cleanliness in postpartum breast care. 

• Most cases of mastitis can be traced to nipple fissures or sore nipples 
which DeLce estimates affect more than half of all lactating women. 

• Many breast complications can be avoided when the use of plastishields, 
begun in the hospital immediately after parturition, is continued at home. 

• plastishields are clean, simple to use and comfortably worn. 

• They are easily sterilized and prevent soreness, cracking and 
fissunng of nipples. 

• You arc invited to write for further information on the plastishield 
Technic of Aseptic Breast Care. 

Plastishield technic 
of aseptic 

breast care 



Bibliography on use of breast shields 

t Abramson, M Breast Feeding the Newborn, 
Gen Practice Clinics, <Oct ) 194/, p 318 

2 McKenzie. C II The Use of Plastic Nipple 
Shields for the Lactating Breast, Journal Lancet, 
6S 199 (Mai) 1948 

3 HofTert, F Simplified Breast Care, The Amer. 
J Nurs , 4S 372 373 (June) 1948 

4 Thomas, C C • The Prevention of Mastitis; 
the nursing problem, Edinburgh, M J 

34 456-441. 1947 

5 DeLec. J B Principles and Practice of 
Obstetric*. W B Saunders Co . PliHa , 1938. 


Plastishield, 


1HQ, MINNEAPOLIS, MINNESOTA 


*»ml6 /«• »*9 MS srcaco 


Tx c usrrco 
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flexible dosage . . . 

in allergy therapy 


Physicians will find it easier to 
obtain satisfactory results in allergy 
therapy when Thephorin syrup is 
prescribed because it permits convenient 
dosage adjustment. Thus side reactions 
can be minimized. Available in anise- 
flavored syrup containing 10 mg of 
Thephorin per teaspoonful (4 cc) in 
\ 4-oz and 1-pt bottles. Also available 

\ in 25-mg tablets. 

t 

l 

l HOFFMANN-LA ROCHE INC • NUTLEY 10 • N. J, 


Thephorin® 

brand of phenindamine 


'Roche' 


t 

l 

l 

l 

1 

1 



Iron in adequate dosage 

"is almost a physiological necessity in infancy 
and childhood and [childhearing) women ...” 

Sundornni, S.K.: Lancet. 1:568, 1948 


and Feosol is iron in its most effective form 

Feosol — both the Tablets and the highly palatable 
Elixir — contains adequate dosage of ferrous sulfate, 
grain for grain the most effective form of iron. 

Feosol is easily absorbed and readily tolerated. 

Feosol effects rapid hemoglobin regeneration 
and prompt reticulocyte response. 

Each Feosol Tablet contains 3 gr. ferrous sulfate exsiccated; 
each 2 fluid drams (2 teaspoonfuls) of Feosol Elixir supplies 
5 gr. ferrous sulfate — approximately equivalent to 1 Feosol Tablet. 

Smith, Kline & French Laboratories, Philadelphia 

^ ^ Feosol Tablets 

Feosol Elixir 

the standard forms of iron therapy 
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“We have never had other iron 
salts so efficacious ...” 1 


In the treatment of hypochromic anemia 
the new molybdenum-iron complex, 
Mol-Iron, is being found to possess 
marked advantages over equivalent dos- 
age of ferrous sulfate alone, or combined 
with liver-stomach extract or folic acid. 

Independent controlled tests '• 2 ' 3 in rel- 
atively resistant iron-deficiency anemia 
of pregnancy have demonstrated a more 
rapid hemoglobin regeneration as well 
as greatly improved gastric tolerance. 


Investigators have commented: “The 
increases in hemoglobin (with Mol-Iron) 
were . . . dramatic and . . . rapid 1 there 
was “more rapid . . . response than with 
ferrous sulfate. . . ;” 2 “unusually effective 
and well tolerated in . . . hypochromic 
anemia;” 3 “. . .encouraging results ob- 
tained with molybdenized ferrous sulfate 
in the microcytic hypochromic group in- 
dicate a better prognosis in these condi- 
tions (pregnancy anemia) in the future.” 4 


1. Dieckmann, W. J., and Priddle, H. D.: Am. J. Obstet. & Gynec. 57:541 (March) 1949. 

2. Chesley, R. F., and Annitto, J. E.: Bull. Margaret Hague Maternity Hosp. J :68 (Sept.) 1948. 

3. Healy, J. C. : Journal-Lancet 66:218-221 (July) 1946. 

4. Talso, P. J.: J. Ins Med. 4:31-34 (Dec.-Jan.-Feb.) 1948-1949. 




M 31 -iron 'z 

molybdenized ferrous sulfate 


A highly palatable Liquid ; ideal for infants and 
children. Presents a specially processed, co-precipi- 
tated, stable complex of molybdenum oxide 3 mg. 
(1/20 gr.) and ferrous sulfate 195 mg. (3 gr.) in each 
teaspoonful (4 cc.). Bottles of 12 fluid ounces; also 
Tablets,— bottles, of 100 and 1000. 


WHITE LABORATORIES, INC., Pharmacy, id Newark 

August. 1949 


7,N.J. 
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New aid to hypodermoclysis 
and local anesthesia 


Hydase is a new enzyme preparation that liquefies hyal- 
uronic acid, the intercellular barrier substance . . . and 
thus greatly facilitates diffusion of injected fluids. 

In hypodermoclysis, Hydase facilitates absorption of 
saline, saline-glucose, sodium lactate solutions, plasma. 
Patients absorb a much greater quantity of fluid in a given 
time . . . swelling disappears faster after clysis . . . pain 
due to distention is prevented. 

In general surgery, Hydase makes it possible to induce 
nerve block anesthesia more rapidly and accurately. It is 
a successful adjuvant to infiltration anesthesia in ankle 
sprains, subdeltoid bursitis, myositis, saphenous vein 
ligation. 

Completely nontoxic in therapeutic doses, Hydase is 
supplied in sterile vials of 150 TRU (turbidity reducing 
units), of lyophilized hvaluronidase. 


Lyophilized 

HYDASE 


TRADE MARK 


Hyaluronidase 5% 




WYETH INCORPORATED, PHILADELPHIA 3, PA. 
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must be served 



and youth must be well served ... 


^ Jkis 
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... in terms of nutrition to foster normal 
growth and development. Since food intake 
in infancy and childhood may be faulty or 
variable, prescription of vitamins is usually 
a procedure of choice. 

For comprehensive multivitamin supplemen- 
tation ABDEC DROPS provide eight impor- 
tant vitamins in convenient liquid form 
readily accepted by infants and children. 
Both fat-soluble and water-soluble vitamins 
are uniquely combined in a clear, stable, 
nonalcoholic solution. 

ABDEC DROPS contain vitamins A and D 
— at levels of potency fully adequate to the daily 
needs of most infants and children — plus ascor- 
bic acid, thiamine, riboflavin, pyridoxine, panto- 
thenic acid and nicotinamide. 

ABDEC DROPS, given directly or added 
to food, formula, or fluid, are at the nutritional 
service of youth. Average daily dose, infants 
under one year — 0 3 cc. (5 minims ) , older chil- 
dren — 0.6 cc. ( 10 minims ) . ABDEC DROPS come 
in 15 cc. and 50 cc. bottles with a calibrated 
dropper for accurate dosage. 
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Alhydrox 

Builds solid immunity step by step 

Like Mr. McGinty’s brick wall which stands 
solidly against the ravages of time because he 
builds it carefully, solidly, brick upon brick, the 
immunity you build with CUTTER "ALHYDROX” 
vaccine is solid. 


"Alhydrox” is a CUTTER exclusive — developed and 
used exclusively by CUTTER for its vaccines and 
toxoids. It supplements the physician’s skill by 
producing these immunizing advantages: 

1. "Alhydrox” adsorbed antigens arc released slowly from tis- 
sue, giving the effect of small repeated doses 

2. "Alhydrox”, because of its more fai'orablc pH, lessens pain 
on injection and reduces side reactions to a minimum 

3. "Aihydrox” selectivity controls the absorption of antigens, 
reducing dosage volume uhile building a high antibody con- 
centration deduced volume means less tissue distention and 
less pain 


*Cuttcr trade name for aluminum hydroxide adsorbed products. CUTTER LABORATORIES • BERKELEY 10, CALIF. 


Specify " Alhydrox ” when you order vaccines 

AH EXCLUSIVE WITH... 


Cutter 
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Little patients on ordinary iron therapy 
may have almost as much gastric 
distress as if they had swallowed a 
file. To give them supplemental 
iron without distress, without anorexia, 
nausea, vomiting, diarrhea, or 
constipation, prescribe Fergon, 
stabilized ferrous gluconate. Fergon 
is so well tolerated by children that it 
may be taken before meals. Better 
tolerated, better absorbed, and 
better utilized, ,,z ’ 3 it rapidly restores 
iron balance in growing youngsters. 
Specially for children: a palatable 
5% elixir; 2 l A grain tablets. 

(1) Reznikoff, P., and Goebel, W. F.: /our. Clin. 
Investigation , 16:547, July, 1937. (2) Teeter, E. J.: 
J.A.M.A.y 127:973, Apr. 14, 1945. (3) Tompsett, 

S. L.: Biochem. /our., 34:959, June, 1940. 

gon 

ferrou* OUltOHMt 

nc. 

Ont. 



New York 13, N. Y. Windsor, 


Feryrm, trademark rrg. V. 5. & Canada 


August, 1949 
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DECOSAL provides the most 
potent salicylate compound, 
Salicylamide ... as harmless 
as aspirin, yet has 3.6 times 
the analgesic potency of sodi- 
um salicylate and 7.5 times 
the analgesic potency of 
aspirin. 


SALICYLAMIDE COMPOUND 

(DONLEY-EVANS) 


in an uncoated, crush-up tablet 
or palatable liquid 



DECOSAL obviates untoward 
hematic effects (hypoprothrom- 
binemia) or depression of vita- 
min C levels encountered with 
large doses of salicylates. 


DECOSAL is singularly free 
from unpleasant gastro-inles- 
tinal side-effects common to 
the use of salicylates. 

/ . 

and arthritis in providing prompt action and 
thrombinopenic effects. 


DECOSAL, containing Salicylamide, Suc- 
cinic Acid and Ascorbic Acid, provides a 
unique salicylomide compound for pro- 
longed and intensive theropy. Salicylamide 
is the drug of choice for unexcelled anal- 
gesic potency; succinic ocid confers positive 
protection against salicylate toxicity. 
DECOSAL, a notable achievement in salicyl- 
ate theropy, thus affords a new approach 
to the routine treatment of rheumatic fever 
absorption without unpleasant toxic or pro- 


Literalure and sample on request. 

DONLEY-EVANS & COMPANY /£/;?/ ST. LOUIS 20, MISSOURI 
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REMOVAL OF IMPACTED CERUMEN 

AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILLIN, ETC.- 

CONTAGIOUS DISEASE EAR INVOLVEMENTS 

...because its potent decongestant, de- 
hydrating and analgesic action provides 
quick, efficient relief of pain and inflam- 
mation in any intact drum involvement. 

FORMULA: 

Glycerol (DOHO) 17.95 GRAMS 


, OTITIS MEDIA, FURUNCULOSIS 

, AND AURAL DERMATOMYCOSIS 

1 (/SE 

O-IOS-MO-SAN 

’ 

■ ... a potent chemical combination foot a 

' j mere mixture ), combining Sulfathiazole 
! | and Urea in AURALGAN Glycerol (DOHO) 

I Base— because it exerts a powerful solvent 
S action on protein matter, liquefies and 
j dissolves exuberant granulation tissue, 

| cleanses and deodorizes, and tends to ex- 
i hilarate normal tissue healing in the effec- 
I live control of chronic suppurative otitis 

, [ media. 

* 

1 i FORMULA: 


(Highest obtainable spec, grav.) 


Urea 2.0 GRAMS 


1 Antipyrine 0.81 GRAMS ) Sulfathiazole 1.6 GRAMS 

j Benzocaine 0.21 GRAMS , | Glycerol (DOHO) Base 16.4 GRAMS • 


Literature and samples sent to physicians on request. 

DOHO CHEMICAL COR P.-Mokers of AURALGAN end O-TOS-MQ-SAN NEW YORK 13 
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Tested and proven by doctors , nurses and 
mothers in over 2 million feedings .. . 





NURSER 

with pre-sterilized, disposable bottles... 
“the neorest thing to breast feeding" 


• Flexible Disposa-Bottles of soft-yet-strong plastic collapse as 
baby nurses— there’s no vacuum to cause painful air colic Nat- 
ural-Action Nipples — possible only with the vacuum-free Shellie 
Nurser— can’t collapse, and their breast-like shape and softness 
encourage natural sucking exercise. So simple and safe to use 
— the day’s bottle drudgery is over in one-fourth the usual time! 


Accepted forads erasing in 
publications of the Amer- 
ican Medical Association 



SHELLIE DISPOSA-BOTTLES COmt 
in tiny rolls of 100 4 ounce or 6} 
8 ounce size . . cost only a feus 

cents a day to use 

SHELLIE NURSER KITS include all 
essentials In 3 or 6 unit sizes uttb 
100 4 ounce Disposa-Bottles. 


If no! yet available In your vicinity, write to Shellmar Products Corporation • Mf. Vernon • Ohio 
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RAISED BOX TOE 

insures ample room for foes 
lo spread and grow naturally 
— unrestricted. 


...THE SHOE that lives up to 
your RECOMMENDATION 

Pediatricians and doctors throughout the U.S. and many 
foreign countries enthusiastically recommend Jumping-Jacks. 
Jumping-Jacks' unique, patented, one-piece sole and 
heel helps prevent ankles from turning — 
gets little feet off to a good start in life. 


FINEST QUALITY 

leathers used in uppers 
and soles — shoes hold 
shape until outgrown. 



FLEXIBLE SOLE 

permits natural foot action 
without restraint, yet affords 
necessary protection. 


NO SEAMS INSIDE 

to hurt tender young feet. All 
seams and edges constructed 
on outside of shoes. 


SQUARED HEEL 

prevents foot from rocking. 
Foot rolls straight forward on 
ground contact. 


FOR All CHILDREN 6 MONTHS TO 4 YEARS 



?! A 1SEY- BRISTOL SHOE COMPANY, INC 

M O N E T T, MI, G A N M ' 

,t THE tAVAOE ,„OE COMAAftr. llM ,TED . A p .« IO J. OH^Vo 


August, 1919 
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MEYENBERG 

For years, physicians 
have specified 
Meyenberg for goat milk, 
dietary therapy. Meyenberg, the 
original evaporated goat 
milk, is nutritionally equivalent to 
evaporated cow’s milk. Meyenberg is a 
natural milk, sterilized after 
sealing in the cans 




MEYENBERG ewyfoneM GOAT MILK 
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/ 7 pMt choice- jpsi 
odminideoUuj 
toon to infjontl and 


wanna ckiidnen 



in 0.5 cc. (approx. 10 drops): 

* Thiamine HC! 1,0 mg. 

| Riboflavin 1.0 mg. 

Pyridoxins HCI 0.3 mg. 

I Calcium Pantothenate .... 1.0 mg. 

j Niacinamide 10.0 mg. 

j lton and Ammonium Citrates . . 200.0 mg. 

t 

! 

f 


"The choice of iron preparations for the infant 
and young child depends on potency, ease of 
administration, inexpensiyeness, and solubility." 
— Smith, C. H.: J. Pediat. 32: 721 (June) 1948. 

Just a few FEOPLEX* Drops, added to the 
formula or food, supply the iron requirements 
of the growing child... and provide adequate 
amounts of protective B vitamins. 

Rapidly effective . . Palatable . . Economical 

Available in bottles containing 1 fl. oz., at rec- 
ognized pharmacies. 

*E*duit*« trademark of Waller Vilomln Product!, Inc. 


/' ‘'~ c ‘ ~- 

L i. («'/ , e-'- 



VITAMIN PRODUCTS, INC. 

MOUNT VERNON • . . NEW YORK 
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A GREAT PAIR 



of SOAPLESS 

DETERGENTS 



CAKE * LIQUID 

When soap is taboo in DIAPER 
RASH and INFANTILE ECZEMAS 

LOWILA CAKE for skin cleansing 

The only detergent cake which is entirely 
soapless yet cleanses as well as soap. No 
alkali whatsoever, pH approximates nor- 
mal skin, never irritates. Less slippery 
than ordinary soap so mother can hold 
baby more firmly while bathing. Good 
lather. 

LOWILA LIQUID for clothes 
and household 

Washes diapers, bedclothes, infant wear 
beautifully; soapless and nonirritant in 
proper dilution. Does not leave the 
alkaline, irritating residue left by soaps. 


T 


For SAMPLES and literature SEND COUPON 

WESTWOOD PHARMACEUTICALS^" 

Division of Foster-Milburn Company 
468 Dewitt St., Buffalo 13, N. Y., Dept. J.P. 

Convince me with TRIAL SUPPLY and literature 
LOWILA cake and liquid 
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tr COUNCIL ON ] 
l PHARMACY 

J,\ AND . , , 

CHEMISTRY 7 

* MEDliM 


NOW 

ACCEPTED 


SULFADIAZINE 

with SODIUM LACTATE -MRT 



Each 5 cc. (one teaspoonful) provides: 

0.5 Gm. Sulfadiazine 
1.5 Gm. Sodium Lactate 

in Palatable Liquid Suspension 

Therapeutically Active • Minimum 
Renal Involvement • No "bicarb" 
Therapy Needed • Self- Alkalizing • 
Ideal for Infants as well as Adults 
• Palatable • Easily Administered 
Either Plain or Admixed. 

SULFADIAZINE WITH SODIUM 
LACTATE -MRT 

—available in 
15 fluid ounce and gallon contain- 
ers at all prescription pharmacies. 

SULFADIAZINE WITH SODIUM 
LACTATE -MRT 

— another 

original contribution of Marvin R. 
Thompson — is manufactured un- 
der U. S. Patent No. 2,460,437. 


no coined names . . . specify 



literature and samples on request 

original conlrlhuHon by MARVIN R. THOMPSON, INC. 

STAMFORD, CONNECTICUT (MRT) 

Service to Medicine V V 
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Articles to appear in early issues of 

The JOURNAL OF PEDIATRICS 


The Developmental Aspect of Child Vision*. 

By Arnold Gesell, M.D., New Haven, Conn. 

CHOP.IOKETIN'OPATin* ASSOCIATED WITH OTHER EVIDENCE OF CEREBRAL DAMAGE IN' CHILDHOOD. 

By Albert B. Sabin, M.D., and Harry A. Feldman, M.D., Cincinnati, Ohio. 

Revascularization of the Brain Through Establishment of a Cervical Arteriovenous 
Fistula. 

By Claude S. Beck, M.D., Charles F. MeKliann, M.D., and W. Dean Belnap, M.D., 
Cleveland, Ohio. 

The Action of AUp.eomycin, of Polymyxin B, and of Streptomycin in Experimental 
Murine Pertussis. 

By William L. Bradford, M.D., and Elizabeth Day, M.S., Rochester, N. V. 

Adrenocortical Insufficiency in Infants With the Adrenogenital Syndrome. 

By Wolf W. Zuelzer, M.D., and Alexander Blum, Jr., M.D., Detroit, Midi. 

Small Bowel Obstruction in Infancy and Childhood. 

Bv Charles Storch, M.D., Bernard Redner, M.D., and Richard D. Turin, M.D., Brook- 
lyn, N. Y. 

A Method for the Removal of nitrates From Water Prior to Use in Infant Formula. 
By Gordon M. Krueger, M.A., Greenville, HI. 

A Method for the Determination of Nitrates in Milk and Infant Formula. 

By Gordon M. Krueger, M.A., Greenville, II). 

Liroio Nephrosis Complicated by Homologous Serum Jaundice. 

By Arthur II. Rosenblum, M. D., Herman Lander, M.D., and Hans Popper, M.D., Ph.D., 
Chicago, 111. 

Parasymfatiiicomimetic Drugs in the Treatment op Hirschsprung’s Disease. 

By Merl J. Carson, M.D., St. Louis, Mo. 

Pharyngeal Injury Caused by Ingestion of Glass Chipped From Baby-Food Container. 

By Jerome S. Leopold, M.D., New Y'ork, N. Y. 

The Use of Carob Flour in the Treatment of Diarrhea in Infants and Children. 

By Alan E. Smith, M.D., and Carl C. Fischer, M.D., Philadelphia, Pa. 

The Treatment of Pruritus From Chicken Pox With Pykibenzamine. 

By Louis B. Silverman, M.D., Grand Forks, N. D. 

The cepiialin'. cholesterol Flocculation Test in Infants and Children. 

By C. W. Biedel, M.D., Bremerton, Wash. 

accidental Tiienylene Hydrochloride Poisoning. 

By Harry S. Snvderman, M.D., Philadelphia, Pa. 

Motion Sickness in Ciiildp.en. 

By Harry Bakwin, M.D., New York, N. Y. 
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Wherever your pollen-sensitive patient 
spends his vacation, Tmmeton* may add to his enjoyment 
and rest by alleviating his symptoms of pollinosis. Trim ETON is an 
unusual antihislaminic. Essentially different in chemical composition, it is so 
potent that only one 25 milligram tablet is usually required to attain the desired relief 
m fifteen to thirty minutes. Best of all, your patient isn’t likely to sleep away his 
vacation because the small milligram dosage lessens side effects. 
Your patient will also appreciate that the high potency of 
Tiumeton also means lower cost of therapy. 



Dosage: One 25 mg tablet one to three times daily. 

Tmmeton, brand ot ptophenpyrtdamroc, 25 mg. tablets, scored, are a\3ilab1e in bottles o! 100 and 1000. 



*T*iMtTo>< unit m*tk o! Schenug CarpomSoa 


CORPORATION » BLOOMFIELD, NEW JERSEY 

tn CANADA, SCUtntKC CORPORATION LIMITED. MONTREAL 



million 

young 

mothers... 


Busy doctors can't think of every- 
thing! And if, as many tell us, they 
don’t nften prescribe a particular 
brand of glycerin suppositories, we 
know that Mother can’t do Letter 
than ask for "NORWICH" because— 

NORWICH Infant Glycerin Sup- 
positories arc made especially for 
infants . . . are tapered precisely and 
arc uniform. This, incidentally, is the result of 
Norwich-invented automatic mechanical molds 
— the only machines of their kind. We use ingre- 
dients laboratory -controlled to assure purity and 
pliability. And NORWICH is a U.S.P. product, 
priced fairly. 

That’s why we’re suggesting to Mother through 
Parents’ Magazine that when the Doctor pre- 
scribes "glycerin suppositories,’’ 6hc say "NOR- 






5 m - f 

of thr U 5 P- . 1*1 


orthfUSP- *,1 



THE NORWICH PHARMACAl COMPANY 


Norwich • New York 
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Medical Authorities! Know This Fact: 


NO DOCTOR CAN RECOMMEND ANY BETTER 
EVAPORATED MILK FOR INFANT FEEDING 


1. WHITE HOUSE MILK 
comes exclusively from tested 
dairy herds. 

2. Processing of the milk is 
rigidly controlled under the 
most modern and sanitary 
conditions at the spotless 
White House Milk plants. 

3. Many thorough quality and 


laboratory tests are made: be- fj 
fore acceptance of the raw n 
milk, at each stage of produc- 
tion, and after sterilization. 

4. Repeated analysis of uniform- 
ity, sterility and vitamin D 
adequacy insure that White 
House Milk conforms to the 
very highest quality standards. 



WHITE HOUSE MILK 

400 U.S.r. Units of Fure Crystalline Vitamin U3 Per Pint 
Satisfaction Gunnmtccd by AM* or Your Money Back. 




♦Not Connected With Any 
Company Using a 
Similar Name or Brand 


tTW» statement Is accepted by the American Medical Association's Council on Foods and Nutrition. 


All trust 1<un 



The virtues of Kv, ell 
Ointment are discussed 
in the following articles: 

1 Wooldridge, W E The 
Gamma Isomer of Hevachlo 
roc)Clohcxane in the Treat 
menc of Scabies, J Imcst 
Dcrmat 70 365 (May) 1918 

2 Niedelman, M L Treat- 
ment of Common Skin D/s 
cases in Infants and Children 
J Pcdiat 32 566 (Ma>) 1918 

3 Cannon A B , and McRae, 
M L Treatment of Scabies. 
JAMA 73fl 557 (Oct 23) 
1918 

1 Goldman L , and Feldman, 
M D Human Infestation 
"ith Scabies of Monkeys, 
Arch Dermat &. S) ph 59 
175 (Rh ) 1919 
5 Fox E C and Shields T. 
L Resume of Skin Diseases 
Most Commonl) Seen in 
General Practice, JAMA 
no 7f>3 (July 2) 1919 


The specific, positive scabicidal properties of Kwell Ointment are 
employed to particular advantage during the warm summer months 
with their concurrent increase in the incidence of scabies. Kwell 
Ointment usually eradicates scabies infestation with a single appli- 
cation. Its action is prompt, and secondary dermatitis or skin 
irritation rarely follows its use. Its extreme blandness makes its 
application permissible even in the presence of secondary infection. 

Kwell Ointment owes its scabicidal action to the gamma isomer 
of benzene hcxachloride — 0.5% in a vanishing cream base. This 
parasiticide is spccificallyJethal for Sarcoptes scabiei yet in the con- 
centrations employed it is nontoxic to man. Available on prescrip- 
tion at all pharmacies in 2 oz. and 1 lb. jars. 


CSC 

A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 E 42ND STREET, NEW YORK 17, N. Y. 

^///OINTMENT 

L -~ - 
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When meal time 

is a HAPPY TIME 

—then is when babies derive the most benefit 
from their food. Meals with taste appeal are 
eaten eagerly and digested more readily and 
Beech-Nut makes baby foods with taste appeal. 

Babies love them— thrive on them 

nm Mill 

Beech-Nut 


y° 



or 


A complete line . . . 

to meet the normal dietary 
needs of babies. 


Beech-Nut high standards of pro- 
duction and ALL ADVERTISING 
have been accepted by the coun- 
cil on Foods and Nutrition of the 
American Medical Association. 

PACKED IN GLASS 


★ 


August, ltU9 


water-dispersible polyvitamin drops 

INCREASED VITAMIN A ABSORPTION 
8 VITAMINS IN ONE PRODUCT 
EFFECTIVE FOR CHILDREN AND ADULTS 
HIGH POTENCY OF ESSENTIAL VITAMINS 
NON-ALCOHOLIC 
PALATABLE, NO FISHY TASTE 
ECONOMICAL 
READILY MISCIBLE 

Supplied in 15 and 30 cc. Dropper Bottles • Samples sent on request 

VIFORT7 I 

Polyvitamin Drops / 

/ Endo 

endo products inc, Richmond hill is, New York 


Vitamin A . . . 5,000 U.S.P. Units (\J 

Vitamin D . . . 1,200 U.S.P. Units (<2y 

Thiamine Hydrochloride . . 1.8 mg. 

Ribojlavin . . . 0.4 mg. 
Pyridoxine Hydrochloride . 0.3 mg. ($j 
Ascorbic Acid ... 60 mg. (^) 

Niacinamide ... 3 mg. ( 7 ) 

Pantothenic Acid ... 1.2 mg. 


•Zr 

% 

,\ 


8 ) 
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the tortured 

gasping 

asthmatic 
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For the tortured, gasping asthmatic — rapid', r? \ 
more certain relief of respiratory distress with | 
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To 
Bring 
New 
Safety 
to the 
Treatment 
of 

Allergies 


; . ; J Clinically, Neohetramine has an ad- 
vantage over all other antihistaminics investi- 
gated, in that it is extremely well tolerated, 
and may often be used successfully in patients 
who are unable to take other drugs of this 
series because of unpleasant side action. [~ 

t V 

Friedlnendar. S.M. and A.S. Friedlaendcr: 

Am. Practitioner 2:643 (June) J 948. 



L L 


A / 


nn r 
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TABLETS 

N.N.R. 

25 mg.. 50 mg., 
and 100 mg 


Hydrochloride 

SYRUP 

N.N.R. 

6.25 me. 
per cc. 


CREAM 

N.N.R. 
lubes of 
1 ounce 


Keohetramine is the registered trademark of the Nepera Chemical 
Co.. Inc., for its brand of Thonzylaminc — b'.N-dimethyl-N'-p- 
metlwxyben:yI-S"-(2-Pyrimidyl) ethylene-diamine monohydrochloride . 


WYETH INCORPORATED • PHILADELPHIA 3, PA. 
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“Doctor, can you recommend 
a reliable brand of shoes 
for my children ?” 


YT 7hen you are asked such questions 
’ V by mothers, Doctor, can you an- 
swer them with assurance? 

For more than 46 years, we have 
made children’s shoes exclusively. 
l'lcet-Air Normal Arch Health Shoes 
and our latest development, Fleet-Air 
Correctives, combine scientific con- 
struction and top quality at reasonable 
prices. You can recommend them with 
confidence — Normal Arch Health 


Shoes for normal feet; Correctives for 
abnormal or weak feet. 

Fleet-Air children’s shoes are sold 
only in selected stores. There may be 
an authorized Fleet-Air dealer in your 
community; write for his name. Or, if 
you prefer, we shall have our Regional 
Representative call by appointment to 
show you these truly remarkable chil- 
dren's shoes. A letter or postcard will 
bring full information. 


formal arch health shoes 




Axipist, IP 13 


EBY SHOE CORPORATION 

Ephrata 8. Pennsylvania 




AT LAST! EFFECTIVE RELIEF 


IN BRONCHIAL ASTHMA 

conspicuous side effects ” 1 


Prompt, complete relief in broiielii.il 
asthma and associated conditions . . . yet 
"causes very little central nervous 
stimulation and produces little or no 
pressor action."’ 

S57-D07 effective relief in over 1400 
patients during an exacting 
S-vcar clinical study. 

Increased vital capacity . . . better feeling 
of well-being . . . essentially free from 
undesirable side actions. 


Its name 


NETHAPHYL 1 


For liquid dosage • ■ • ^ l J ni P Ntthaprin. ® 

Pleasant tasting. Nethaphyl's effective 
relief, enhanced by Decapryns long- 
lasting antiliistaminic action in seasonal 
and other allergies. Each See contains- 
SellMmmcf 25 mg., Theophylline fl'SP.J 50 
mg , Dccaprtjr, i iuceinalc C mg. 


8 


Each capsule c 
Ihdrochlonde 
and phenobarbiui l-» ini;. 

Also available in half 'Strength. 


12 Gm.. 


Morrell 

1820 
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meat earlier 


-than ever before ! 


The most significant change in infant feeding 
in recent years has been earlier meat-feeding, 
brought about by the development of spe- 
cially prepared Meats for Babies, pioneered 
by Swift & Company. Almost overnight these 
clinically tested products, first of their kind, 
changed meat-feeding habits! Today, both 
pcdiatucians and general practitioners rec- 
ommend these meats months earlier than they 
ever did before. Over a million babies are 
now thriving on Swift’s Meats for Babies! 

Swift's Strained Meats easy to 
feed earlier 

Soft, smooth Swift’s Strained Meats are so 
fine in texture they may easily be bottle 
fed in the early weeks of life. 

Some physicians start babies on these meats 
at two weeks — others as soon as the infant 
goes on solid foods. 


Swift’s Diced Meats — for older babies and 
young children — provide tender, bite-size 
pieces of meat that encourage chewing, aid 
teething. Swift’s Diced Meats are tempting 
— help prevent anorexia in older babies. 
Six kinds: beef, lamb, pork, veal, liver and 
heart — help infants form sound eating habits. 

Excellent source of complete proteins 

Swift’s Meats for Babies are an excellent 
source of complete, high-quality proteins . . . 
make available simultaneously all known 
essential amino acids — for optimum protein 
synthesis. In addition, Swift's Meats for 
Babies provide natural B vitamins and iron. 
As a food for growth and as a protective food 
meat has few peers. This is why so many 
doctors now recommend Swift’s Meats for 
Babies for regular feeding early in life. 



Special Note — In cases where infants are sen- 
sitne to milk protein , Swift's Strained Meats may 
be tolerated very well In such cases , many 
physicians are recommending these meats be gn en 
in large quantities to replace milk protein in the 
infant diet. 


SWIFT W 

• . . fbresrtosf /fa/tre /h wea/s 
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A SIGNAL 
IMPROVEMENT 


Salcedrox permits administration of adequate amounts of salicylate 
without complicating gastric intolerance and with reduced systemic 
toxicity. It also combats and corrects the frequently associated de- 
pressed ascorbic acid blood levels. Thus it markedly enhances the 
therapeutic efficacy of salicylate medication in rheumatic fever, 
allied rheumatic states, and whenever salicylates are indicated. 

Salcedrox combines in a single tablet: 

Sodium salicylate 5 gr. Calcium ascorbate I gr. 

Aluminum hydroxide gel, (equivalent to 50 mg.ascorbic acid) 

dried 2 gr. Calcium carbonate 1 gr. 

Available on prescription through your pharmacy. 

THE S. E. MASSENGILL COMPANY 
Bristol, Tenn.-Vo. 

NEW YORK • SAN FRANCISCO • KANSAS CITY 


SALICYLATE 
PLUS ANTACID 
PLUS VITAMIN C 


rsmrcoy 


Salcedrox 

TA B LETS 
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AND MAXIMUM WORK OUTPUT 
DURING PRE-NOON HOUR 


A recent carefully controlled study at the 
Departments of Physiology and Nutrition 
of a prominent medical college on the 
physiologic effects of various breakfast 
practices shows that habitual breakfast 
adequacy induces positive physiologic ben- 
efits which are objectively revealed by 
augmented maximum work output at the 
pre-noon hour. Conversely, the continued 
omission of breakfast or the taking of coffee 
only induces physiologic effects leading to 
a significantly lower maximum work output. 

In the light of these findings and to the 
extent indicated, breakfast adequacy may 
be said to definitely contribute to physio- 
logic efficiency for greater work accom- 
plishments during the last forenoon hour. 

An 800 calorie breakfast, a 400 calorie 
breakfast, coffee only, and no breakfast 
during three-week periods constituted the 
breakfast practices. After habituation to 
each of the breakfast practices, the maxi- 
mum work output of six graduate women 
students, determined by the bicycle ergom- 
ctcr at pre-noon hours, provided the 
data which when carefully collated justi- 
fied the following conclusions: 

1. When “no breakfast” was the morn- 
ing practice, maximum work output 
showed a significant decrease at the 
pre-noon hour. 



2. Habituation to coffee only induced a 
similar decrease in maximum work 
output. 

3. When habituation to the 400 caloric 
breakfast was attained after the coffee 
only period, a significant increase over 
the findings in the coffee only period 
in maximum work output resulted. 

The conditions of the study did not permit 
a direct comparison of the effects of the 
heavy and light breakfasts on maximum 
work output. 

For the first time, this scientific investi- 
gation gives direct experimental support to 
the recommendation long advanced by 
nutrition authorities for eating a breakfast 
which provides from one-fourth to one- 
third of the daily nutrient and caloric 
needs. A good base on which to plan an 
adequate breakfast is the basic breakfast 
pattern consisting of fruit or fruit juice, 
cereal, milk, bread and butter. Although 
the investigators do not so state, the results 
of the study strongly imply that maximum 
work output in the late morning should be 
increased when faulty breakfast practices 
arc replaced by the eating of better 
breakfasts. 

The Seal of Acceptance denotes that the 
K nutritional statements made in this ad\er- 
: tisemcnt are acceptable to the Council on 

. Foods and Nutrition of the American 
*“ * *' Medical Association 

CEREAL INSTITUTE, INC. 

135 South lo Salle Street • Chicago 3 

* TMCHIDHRI ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 
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THANK YOU, DOCTOR! 

For two generations of Clapp-fed babies! 


The good advice of the medical profession 
has helped us in our constant effort to pro- 
duce the most nourishing, most delicious 
foods for babies! 

Because of your interest and co-operation 


— there are no finer baby foods today — than 
Clapp’s Bab\ Foods' 

That's \\h\ the makers of Clapp's say 
“Thank you, doctor.” for two generations of 
thming Clapp's Babies' 


Clapp’s Baby Foods 

THE FIRST IN BABY FOODS 

Clapp’s Cereals • Clapp’s Strained Foods • Clapp’s Junior Foods 
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A good night’s rest 
A good day’s work 


THE LONG-LASTING LOW-DOSAGE ANTIHISTAMINE 

designed for'child,™ U25 mg/per 5 P lT2T“bU/ UP e5PeCI °" y 


Allergic patients get both , with 
just 4 small doses 

Comfort 'round-the-clock for your allergy 
patients . . . Decapryn provides long-lasting relief 
with low milligram dosage. 

"Symptoms were relieved from 4 to 24 hours after 
the administration of a single dose of 
Decapryn— 

It was found that 12.5 mg. could be given during 
the day with comparatively few side reactions and 
yet maintain good clinical results — " 2 

prescribe 

Decapryn ‘succinate 

Brand of Doxylamine Succinate 



C,N C, NNATI • u s a 

>• Shntdon. J. M e. c! Un,v. M,ch. Hasp Boll. 14 13-15 ,19481 2 M n 

August. 30J9 2 - MaCQU,ddy ' E - L: Ncb - M J. 34 , 23 ,1949, 
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crisis 


The first 30 days of life might be called a truly critical period 
since the greatest number of infant deaths— 62.1%— occur during 
this tune. The proportion of infants who die within the first month 
has, in fact, increased nearly 10% in the past 20 years, while in- 
fant mortality on the whole was substantially reduced * 

So much the greater, then, is the importance of providing the most 
favorable conditions for maximum health during this fatal first 
month. Considering the role nutrition plays in infant health, a 
good start on the right feeding warrants special attention. 

'Dcxin' has proved an excellent "first carbohydrate" because of its 
high dextrin content. It (1) resists fermentation by the usual in- 
testinal organisms; (2) tends to hold gas formation, distention 
and diarrhea to a minimum, and (3) promotes the formation of soft, 
flocculent, easily digested curds. 'Dexin' does make a difference 


* Vita! Statistics — Special Reports Vol 25, No 12, National Office of Vital Statistics 
Washington, D C (Oct 15) 1946, p 206 ‘Dexin’ Res Trademark 

( 

high dextrin carbohydrate 



Composition— Dextrin* 7..1 • Maltose 241 • Mineral Ash 0 251 • Moisture 
0 751 • A\ ulnblo Carbohj drato 991 • 115 calories per ounce • 6 le\ el packed 
tnblcspoonfuls equal lounco • Containers of tnclie ounces and three pounds • 
Accepted b> the Council on Foods and Nutrition, American Medical Association 
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Pharyngeal Infections 


SAFE, TOPICAL METHOD 


In Neiman’s study* on chemoprophylaxis with White’s Sulfathiazole Gum 
conducted over a 9-month period on 1 99 medical students : 

1 . The incidence of primary pharyngitis in the treated group was 
less than half that in the controls. A less marked, but 
statistically significant, decrease was also observed in the incidence of 
colds and irritational pharyngitis. 

2. “It is worthy of note that the mouths of over 100 persons 

were exposed to the drug in concentrated form daily for eight months, 
with no untoward effects.'” 

As with the therapeutic use of Sulfathiazole Gum, the prophylactic 
application is safe because it is topical. In this series, for example, repeated 
examination of blood samples from unselected individuals in no case 
gave a positive test for sulfathiazole. 



The dosage in these experiments was one to three tablets a day — an 
obviously economical procedure. No reactions were observed. 

^SULFATHIAZOLE GUM 

SAFE, TOPICAL CHEMOTHERAPY 


Supplied in packages of 24 tablets— 3% grs. 
(0.25 Gm.) per tablet — sanitaped in slip-sleeve 
prescription boxes. 


WHITE LABORATORIES, Inc., Pharmaceutical Manufacturers, Newark 7, N. J. 

•Nciman. 1 S Prophjladic Value orSulfathurole. 
Archncs of Otolaon. 47 IJ8-IM(Fcb.) ISMS. 

The Journal of Pediatrics 
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The Doctor’s Album of New Mothers 


MR nW J 


NO. 26: LUCKLESS MRS. LINCOLN 


ir 


Everything happens to Mrs- Lincoln. Her 
mathematics is wrong — so she goes into 
labor ten minutes after you’ve caught a 
plane for the convention. 

Since she knew it would be a girl, her 
nursery and bassinet are pink, all pink. 
Yep — it’s a boy. 




And because she’s fortune’s football , she’s I 
sure that Sonny’s speckles must be Rocky 
MountainSpotted Fever — and insists you 
come out at midnight to see. 




Even mothers with a better luck-record 
than Mrs. Lincoln’s can get excited over 
such a common infant phenomenon as 
prickly heat. 


That’s why so many doctors suggest 
frequent dustings of pure, soothing 
Johnson’s Baby Powder, to help avoid 
disturbing irritations. 

Johnson’s Baby Powder is recom- 
mended by more doctors and hospitals 
than all other brands put together. 




JOHNSON'S BABY POWDER 


m oj i men 


‘ I 

) *BABY ; 
j POWDER 
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ARMSTRONG X-4 BABY INCUBATOR 



The Armstrong X-4 Baby Incubator is a SIMPLE, 
SAFE, "HARD WORKING” welded -steel model for 
everyday use. And it is still LOW IN COST— Low 
In Cost to buy, to operate and to maintain. 

These facts attest its world wide acceptance. Close 
to SOOO now in use, from South Africa to Iceland, 
and almost 900 hospitals originally ordering 2200 
Armstrong X-4 Baby Incubators have, after using 
them, mailed repeat orders for 3300 more. 

If you want safety, reliability, low cost and sim- 
plicity, write today for descriptive bulletin and price. 
Shipment from stock. 


1. low cost 

2. Unde writers* Lob ora Tories approved 

3. Accepted by American Medical Assoc. 

4. Simple to operate 

5. Only 1 control dial 

6. Safe, low-cost, heat 

7. Easy to clean 

8. Quiet and easy to move 

9. Ball-bearing, soft rubber casters 
TO. Fireproof construction 

11. Excellent oxygen tent 

12. Welded steel construction 

13. 3-pfy safety glass— no plastics 

14. Full length view of baby 

15. Simple outside oxygen connection 

16. Night light over control 

77. Both f. and C. thermometer scales 

18. Safe locking top ventilator 

19. low operating cost 

20. Automatic heat and humidity control 

21. No special service parts to buy 

AND 


The Armstrong X-4 Baby In- 
cubator was the FIRST Baby 
Incubaror to carry all three of 
these "awards**— 

1. Tested and approved by Under- 
writers* Laboratories, Inc. 

2. Accepted by the Council on 
Physical Medicine, American 
Medical Association 

3. Tested and approved by Cana- 
dian Standards Association 

For about four years, it was the 
ONLY Baby Incubaror carrying 
Underwriters* Laboratories, Inc. 
approval • • • thereby setting new 
standards of safer}’ and operating 
simplicity in this field. 



Underwriter*' Ubontorln, Inr. 



Am-ncM Canadian Standard* 

A tux A»*oc. 


THE GORDON ARMSTRONG COMPANY, INC. 

Division PPI • Bulkley Building • Cleveland 15, Ohio 

Distributed in Canada by INGRAM & BEll, ITD.> TORONIO-MONTREAl- WINNIPEG-CAlGARr- VANCOUVER 

Copyrfrht iH9 Tb» Gordon arrmtrcnr Co . Inc. 
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ORAL PENICILLIN FOR CHILDREN WITH RHEUMATIC FEVER 

Jesse W. Hofer, Ph.D., M.D. 

Chicago, Ile. 

T HIS study ivas undertaken to determine whether oral penicillin under the 
conditions described in this report is effective in the prevention of Lanee- 
field Group A hemolytic streptococcal upper respiratory infections and in the 
elimination of throat carriers in children. The majority of the patients were 
actively and chronically ill with rheumatic fever and rheumatic heart disease. 

' Early studies 1 ’ 2 indicated that oral penicillin in doses similar to those em- 
ployed in parenteral injections yielded inadequate blood plasma levels with small 
amounts excreted in the urine. Gastric acidity and reduced pH were considered 
to be responsible factors for its destruction. Therefore, many preparations of 
penicillin with antacids, buffers, capsules, oils, and waxes were introduced and 
studied. 

When 100,000 units of penicillin were given on a fasting stomach 3 the 
urinary excretion level was of the same order of magnitude or larger than the 
urinary excretion level following parenteral injections of 20,000 units. Gastric 
acidity 4 is probably not a major factor in the destruction of orally administered 
penicillin. However, it is generally agreed that food in the stomach and active 
gastric digestion markedly reduces the effective absorption of this antibiotic. 5 

The efficacy of orally administered penicillin in the treatment of acute in- 
fections produced by penicillin-susceptible organisms is now established. Many 
authors' 1 ' 10 agree that if oral doses of 100,000 units given every three hours are 
employed for adults, effective plasma penicillin levels can be achieved comparable 
with those obtained with intramuscular injections of 20,000 units every three 
hours. Hoffman and associates" administered crystalline potassium penicillin in 
the treatment of acute respiratory infections in children. Their results indicate 
that a satisfactory therapeutic plasma penicillin concentration can be maintained 
when 3,000 units per kilogram are administered every three hours. 

Numerous medical authorities have noted the relationship of the Lance- 
fickl group A hemolytic streptococcus in the genesis of rheumatic fever. Co- 
burn 12 and others have directed attention to this pathogen as the agent capable, 
at times, of inciting rheumatic fever. The evidence favoring Coburn’s observa- 
tions prompted Paul" to suggest that rheumatic fever be considered one of the 
special or peculiar manifestations of a hemolytic streptococcal infection. 

From the LnllaWAa Jackson park Sanitarium. Chicago. 
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Abundant evidence favoring an undefined relationship between the hemolytic 
streptococcus and rheumatic fever is now available. The portal of entry is gen- 
erally assumed to be the upper respiratory tract. 14 Numerous recorded observa- 
tions indicate that upper respiratory tract infections caused by a Lancefield 
Group A hemolytic streptococcus may initiate a train of reactions in the host re- 
sulting in a clinical state and specific lesions characteristic of the disease. The 
seasonal occurrence of rheumatic fever at the time of year when hemolytic strep- 
tococcal infections are prevalent, the association of epidemics of rheumatic fever 
following certain epidemics of hemolytic streptococcal upper respiratory infec- 
tion. the appearance of definite immune responses in rheumatic fever which are 
characteristic of invasion of the tissues by hemolytic streptococci, and the reduc- 
tion of the incidence of recurrent attacks through the prophylactic use of the 
sulfonamides 15 lends further support to the view that these organisms are 
etiologic factors in the pathogenesis of rheumatic fever. 

FLAN OF STUDY 

Oral penicillin, crystalline G c was administered over a seven-month period 
to sixtv-three hospitalized children (census 45-50). Their ages ranged from 
4 to 13 years, the average being S.7 years. Host of these were chronically ill 
with varying degrees of active rheumatic fever or active rheumatic carditis. 
Each child received 200,000 units of penicillin daily in equally divided doses. 
One hundred thousand units were given one-half hour before breakfast and 
100,000 units were given one-half hour before supper. The penicillin tablets 
were buffered with calcium carbonate and, in most cases, variously flavored and 
sweetened to improve their palatabibty. These were consumed like candy. 

Initially one-half of the patient wnsus was chosen for penicillin prophylaxis 
by blindfold selection; thereafter, alternate admissions were given oral penicillin. 
An equivalent group served as controls and these were given placebos appearing 
and tasting like the flavored and buffered medication. The control patients were 
equally distributed among those receiving penicillin to challenge the efficacy of 
penicillin prophylaxis. Their age range was from 4 to 13 years with an average 
of 3.9 years. 

METHOD 

Admission throat and gingival swabs were cultured on a solid medium con- 
taining Bacto blood agar base (Difco) plus 5 per cent defibrinated sheep's blood. 
These plates were incubated aerobically at 37° C. for twenty to twenty-four 
hours. The above procedure was repeated on all patients and throat cultures 
on all personnel were conducted at weekly intervals and specifically as requested 
by members of the medical attending staff. Such specific requests were depend- 
ent upon the clinical symptoms or findings suggesting the presence of an upper 
respiratory infection of streptococcal origin. 

Positive blood agar cultures were classified from 1 plus to 4 plus according 
to the number of hemolytic streptococcal colonics appearing on the medium. 
Definite and suspicious beta hemolytic strains were isolated and inoculated onto a 

•ThP penicillin tablet* u=ed in this rtudv acre buffered with calcium carbonate, some un- 
flavored and some flavored (Confot.-). Tbc'e acre pcncrouclv supplied by the Srhrnley 
Laboratorle*. Inc.. X. Y. 



137 


HOFER: oral, penicillin and rheumatic fever 

second blood agar medium and incubated for eighteen to twenty hours. Colonies 
producing beta hemolysis were examined microscopically. An inoculum ot a 
confirmed beta hemolytic streptococcal colony was transferred to a large centri- 
fuge tube containing 40 ml. sterile tryptose phosphate hrotli (Difeo) plus 1 per 
cent sterile horse serum (Lederle) and incubated for eighteen hours. The centri- 
fuged sediment was digested and an extract was prepared according to the 
method of Lancefield. 10 Small bore glass tubing with an outer diameter of 4 
mm. was cut into 3.5 to 4 cm. lengths and one end was sealed. Into such tubes 
lined erect in plasticine spread on a wooden block a small amount of prepared 
extract was layered over Lancefield Group A antistreptococcal serum (Lederle). 
A positive precipitin reaction was indicated by the formation of a definite, 
cloudy, white ring at the junction of the extract and the serum. These tubes 
were incubated for thirty minutes and re-examined. 

Samples of blood for the determination of penicillin levels were drawn 
routinely one hour and three hours after the ingestion of the antibiotic. Estima- 
tion of plasma penicillin levels was conducted with the R am m elk amp 1 ' serial 
dilution method employing C 203 strain of Group A hemolytic streptococcus as 
the test organism. Furthermore, the Welch 11 ’ 1& serial dilution method employing 
Bacillus subtilis (NRRL B-558) as the organism of standard sensitivity was also 
utilized. The latter is prepared from stock agar slants by incubation on a shak- 
ing machine at 30° C. for eighteen to twenty hours. Serial dilutions of a 
standard penicillin solution (1 unit per milliliter in sterile physiologic saline) 
usually produces 6 tubes with no growth. Thus an unknown plasma similarly 
diluted and also producing 6 clear tubes contains one unit per milliliter. The 
lower limit of penicillin concentration that can be detected in such a standard 
is 0.03 unit per milliliter. Occasionally the standard may show 7 clear tubes 
which allows measurement to 0.015 unit per milliliter. 

To insure greater accuracy of measurement, three standard series were pre- 
pared for each day of bioassays. The results were discarded if the standards did 
not give consistent measurements. Blood was drawn for penicillin levels under 
aseptic conditions and transferred to tubes containing 0.02 Gm. sodium citrate. 
The plasma was separated and used for the analysis. In previously reported 
studies 1 ’ s 11 specific inhibitors to the growth of Bacillus subtilis in plasma of 
normal subjects could not be detected. 


Penicillin-sensitivity tests were conducted upon fifty-seven strains of con- 
firmed Group A hemolytic streptococci. Two techniques were employed. The 
first was a serial dilution method controlled with a stock strain of hemolytic 
streptococcus, C203, the sensitivity of which remained practically constant at 
0.003 unit per milliliter. Penicillin G was diluted serially in brain-heart infusion 
broth (Difeo) in concentrations varying from 1.0 units per milliliter to 0.002 
unit per milliliter. To each prepared series of dilutions was added 0.1 ml of 
a 1-100 dilutions of an eight eon -hour broth culture of the organism to be tested 
These were incubated at 37° V. for eighteen to twentv-four hours. The last 
clear tube of each series containing Jim least amount of penicillin which inhibits 
bacteml growth regarded ns indicating the penicillin sensitivity of the organ- 
ism. The second technique employed the Fleming” ditch plate method * 
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RESULTS 

A. Classification of Patients . — Children aged 4 to 13 years afflicted with 
or suspected of having active rheumatic fever and/or active rheumatic heart 
disease were referred by private physicians and hospital clinics for management. 
Approximately 50 per cent were admitted directly from the home and these 
were segregated for one week. The diagnostic criteria of Jones 2 " were employed 
to establish the clinical diagnosis, while the laboratory and clinical criteria of 
Taran 21 were used to establish that the diagnosed rheumatic disease was clin- 
ically active or inactive. The term ‘■rheumatic state"’ signifies rheumatic fever 
and/or rheumatic carditis. A clinical classification of the 127 patients follows 
in Table I. 

Table I. Clinical Classification ok Patients 



pe.y iciLLJN treated j 

1 PLACEBO TREATED 

Active rheumatic state 

33 

39 

Inactive rheumatic state 

7 

7 

Possible rheumatic fever 

13 

5 

Isonrheumntic 

10 

13 

Total 


64 


B. Results of Penicillin Prophylaxis. — Sixty-three patients received oral 
penicillin, 200,000 units daily in equally divided closes, over a seven-month 
period which represented 4,239 days of penicillin therapy. Sixty-four patients 
received placebos during the identical seven-month period which represented 
4,573 days. 

No upper respiratory infections appeared in the treated group of patients 
from whom a confirmed Group A hemolytic streptococcus was isolated in throat 
cultures. From one patient during the last week of the study a single beta 
hemolytic colony was identified as a member of Lancefield Group A (it did not 
possess increased penicillin resistance as indicated by its inability to grow in 
the presence of 0.008 units of penicillin G per milliliter). Thus, from a total 
of 630 throat cultures on sixty-three patients, a single, confirmed group A beta 
hemolytic streptococcal colony was isolated in only one instance. This represents 
one throat carrier among the treated group. 

Four sporadic confirmed Group A hemolytic streptococcal upper respiratory 
infections (pharyngitis and/or tonsillitis) appeared among the sixty-four chil- 
dren receiving placebos. Identified Group A* hemolytic streptococci were re- 
covered in the throat cultures of eleven additional patients, of whom five were 
admission throat camera. Thus four active upper respiratory infections and 
eleven carriers of these organisms were identified among the sixty-four children. 
Positive isolations of Group A hemolytic streptococci were obtained in fifty- 
seven throat cultures from a total ot 67/ attempts in this untreated group. 

Four patients on admission (one revealing active clinical pharyngitis and 
tonsillitis) whose throat cultures revealed the confirmed presence of Group A 
hemolytic streptococci were given prophylactic oral penicillin. Their throat 
cultures became negative (average 3 to 4 days) and remained so throughout 
the study period. 


•Viirthor cnrolocic classification of Ilir-.-o croup 
types ra not possible Ixvause the necessary lyrc-s 


A but a lifmoJvUr 
smnn was 


^trrptocorol into specific 
unavailable. 





139 


110FF.R : ORAL PENICIIAIN AND RHEUMATIC FEVER 

A four-month study of gingival cultures was undertaken. No confirmed 
group A beta hemolytic streptococci were recovered from the gingivae. 

C. Penicillin Sensitivity Studies.— Penicillin sensitivity determinations 
were conducted on the fifty-seven strains of Group A hemolytic streptococci 
isolated during the period of the study. It is evident from Table II that the 
majority of these strains are sensitive to 0.008 unit per milliliter penicillin 
G when the serial dilution method is employed. This corresponds to the peni- 
cillin sensitivity of the standard C 203 strain obtained in the majority of the 
titrations. 

While not all the isolated strains have been completely studied by the 
Fleming technique, none possess greater penicillin resistance than shown in 
Table II. 

No general increase in penicillin resistance was observed during the course 
of this brief study. 


Table II. Pesscu.uk Sensitivity op Fifty-Seven Strains op Group A Hemolytic 

Streptococci 


PENICILLIN SENSITIVITY j 


(unit per ml.) I 

NUMBER OF STRAINS 

.001 

4 

.00S 

32 

.015 

12 

.03 

4 


D. Comparison of the Results of the Rammelkamp and Welch Serial Dilu- 
tion Methods for the Bioassay of Plasma Penicillin. — Table III shows the re- 
sults of two successive blood plasma bioassays for penicillin, each conducted 
upon the same plasma specimen of six older children of varying age and weight. 
The Wood was drairn one hour and three hours after the morning ingestion of 
100,000 units of penicillin. It is evident from the results that a single dose of 
100,000 units of buffered penicillin in a fasting state promotes a satisfactory 
therapeutic blood plasma penicillin level. In most instances the penicillin level 
remained within the therapeutic range for three hours after its ingestion. 


Table III. Comparison op the Rammelkamp and Welch Penicillin Bioassay 

Procedures 


PATIENT I ARC 


s.w. 

!> 

.1.11. 

13 

1U1. 

S 

11. c. 

10 

M.T. 

10 

U.B. 

9 

C.K. 

s 

11.11. 

12 

N.M. 

<i 

W.R. 

9 

•l.P. 

10 

A.K. 

10 


1 HOPR 


3 


iiammel- 


RAMMEL- 


IVEIGIIT 


KAMP 
( UNITS PER 


WELCH 
(UNITS PER 


( KC.) 


ML.) 


ML.) 


22.7 

0.5 


35.0 


0.125 

21.0 

0.25 


34. S 

0.125 

0.125 

27.-1 

0.125 

0.25 

44. S 

0.00 


20.1 


0.25 

40.0 

0.00 

0.00 

25.1 

0.125 

0.125 

29. S 

0.125 

0.125 

2S.S 

0.125 

0.125 

12.5 

0.00 

0.03 


KAMP 
{ UNITS PER 
ML.) 
0.03 
0.03 
0.06 
0.00 
0.03 
0.015 
0.00 
<0.015 
0.03 
0.03 
0.015 
<0.015 


HOURS 


WELCH 
(UNITS PEI! 

ML.) 

0.00 

0.00 

0.00 

0.06 

0.06 

<0.03 

0.03 

0.03 

0.03 

0.03 

<0.03 

<0.03 
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The results of these and other penicillin bioassays employing both tech- 
niques on identical blood samples indicated either method satisfactory for rou- 
tine plasma penicillin bioassays. Because the Welch serial dilution method ap- 
peared most suitable for routine bioassays, it was selected and employed during 
the latter part of the study and the Rammelkamp serial dilution method was 
discontinued. 

DISCUSSION 

For many years physicians have attempted to lessen the frequency of 
rheumatic recurrences by the prophylactic use of various drugs. The early 
studies employed salicylates between rheumatic attacks and later they were 
given coincident with and for about a month following an upper respiratory 
infection in rheumatic children. 52 The salicylates, however, do not prevent 
recurrences by a direct chemotherapeutic effect on the hemolytic streptococcus. 

The efficacy of the sulfonamides in the treatment of infections resulting 
from invasion of the tissues by the group A hemolytic streptococcus stimulated 
numerous studies in which small doses of sulfonamides were employed in the 
prevention of rheumatic recurrences in susceptible children. Results of sul- 
fonamide prophylaxis as employed in civilian populations have been reviewed. 15 
These indicate that the drug markedly decreases the rheumatic recurrence rate. 

Sulfonamide-resistant strains of Group A hemolytic streptococci appeared 
in the armed services of the United States during World War II. 23 - 28 Although 
it was recognized that the civilian population was exposed to these resistant 
strains (mainly Types 3, 17. and 19), no epidemics therefrom were reported 
until 1946, when an outbreak of sulfonamide-resistant Type 19 infections ap- 
peared in Coopcrstown, X. Y. 20 A recent report on the incidence of sul- 
fonamide-resistant strains of Group A hemolytic streptococci isolated from 
actively infected patients and carriers revealed only one strain, a Type 19, in 
167 isolations. 30 

These reports indicate the infrequency of sulfonamide-resistant strains 
of Group A hemolytic streptococci in civilian populations. Yet a potential 
hazard from this source exists among individuals receiving small daily pro- 
phylactic doses of sulfonamide administered for the prevention of rheumatic 
fever recurrences. 

From purely theoretical viewpoints, according to Hartman and Weinstein, 30 
“these resistant bacteria could arise as naturally occurring variants; they could 
arise as variants of normally susceptible strains as a result of contact with and 
adaptation to the drug, or they could arise as spontaneous genetic mutants.” 
Jennings and DeLamater 31 studied a scarlet fever epidemic of Group A, Type 
17, sulfadiazine-resistant hemolytic streptococcus. They reported that they 
found evidence to suggest that the organism became resistant during the early 
pjia.se of the epidemic in the face of sulfadiazine prophylaxis where small dosage 
produced ineffective drug levels and possibly promoted mutable organisms to 
develop drug resistance. In a discussion of epidemiologic problems as a result 
of human action Burnet 32 contends that there is no reasonable doubt that the 
appearance of these resistant strains of streptococci was directly due to the 
wide-scale use of sulfadiazine as a prophylactic drug. 
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Penicillin-resistant strains of Lancefield Group A hemolytic streptococci 
would he of considerable clinical significance, but reviews of the literature have 
not revealed a proved instance of increased resistance associated with a human 
infection. 33 Employing in vitro techniques Gezon reported increases in resist- 
ance varying from no increase to a seventeen-fold increase following sixty 
transfers onto media containing the highest concentration of penicillin per- 
mitting growth. In those instances where heightened resistance was observed, 
there was noted an associated 'marked loss of mouse virulence, loss of group- 
specific precipitinogen of Lancefield, and a reduction and variation of hemolytic 
capacity. Employing in vivo techniques 34 in embryonated eggs and in mice, 
no alteration in penicillin sensitivity was produced. There is considerable sig- 
nificance to be attached to the laboratory development of- increased resistance 
of Group A hemolytic streptococci to penicillin if proved reduction of virulence 
results. 33, 35 These findings are at variance with the studies on sulfonamides 
where the virulence of the resistant strains remains unimpaired. 25 ' 29 ’ 31 

Milzer, Kohn, and MacLean 30 reported a high incidence of penicillin-re- 
sistant strains of hemolytic streptococci following the oral administration of 
50,000 units of penicillin twice daily to inactive rheumatic children. Un- 
fortunately, no attempt was made to group the isolated strains by the Lancefield 
precipitin technique. Based upon the reported frequency of the Group A 
hemolytic streptococci recovered by throat cultures, they assume that at least 
one-half of the resistant strains belong to Group A. 

Studies of Markowitz and Kuttner 5 demonstrate that 50,000 units of peni- 
cillin administered orally to the fasting child produce serum levels varying 
from a maximum 0.25 unit per milliliter after one hour to 0.04 unit per milli- 
liter after two hours. A definite bactericidal effect against standard C203 
Streptococcus pyogenes was observed by Eagle 37 with a penicillin concentration 
of 0.006 unit per milliliter. The maximal rate of killing was obtained at a level 
of 0.064 unit per milliliter. 

Studies 33 on 203 freshly isolated virulent strains of group A hemolytic 
streptococci from patients with acute upper respiratory disease, none of whom 
received penicillin, revealed a general lack of penicillin resistance (range from 
<0.01 to 0.02 unit per milliliter). Recent observations of Massell, Dow, and 
.Tones 38 indicate that group A hemolytic streptococci isolated from the throats 
of carriers were sensitive to penicillin (range from 0.006 to 0.04 unit per milli- 
liter) . They were unable to explain why only 75 per cent of the carriers could 
be completely freed of the organisms when 300,000 to 1,000,000 units daily were 
administered for ten days. They consider the presence of tonsils to be a 
possible factor preventing such therapy from being 100 per cent efficient. 

The present study was undertaken to evaluate the capabilities of oral peni- 
cillin in the prevention of Group A hemolytic streptococcal upper respiratory 
infections and the elimination of throat carriers in a children’s hospital, the 
majority of the patients being chronically ill, rheumatic children. During the 
seven-month study, 8,500 doses of oral penicillin were administered No un- 
toward reactions of penicillin sensitivity™- « such as skin manifestations (urti- 
cam, angioneurotic edema, etc.), glossitis, diarrhea, arthralgia, or unexplained 
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febrile phenomena appearing on initiation of therapy or two weeks thereafter 
alleviated by drug discontinuance, ete., were observed. The ease of administra- 
tion of penicillin and its general acceptance in candy form by the majority of 
the children compares favorably with any oral medication. Routine laboratory 
examinations of blood and urine to detect and correct any potential toxic mani- 
festations arising from its use were unnecessary with oral penicillin as dis- 
tinguished from the potential hazard associated with the sulfonamides, even 
though administered in minimal dosage. 41 

Except for its present high eost preventing its more general use, penicillin 
has many advantages over the sulfonamides in protecting against Group A 
hemolytic streptococcal infections. From the results of this study and the 
results presented in the discussion penicillin possesses greater antistreptococcic 
capacities than the sulfonamides. It has been employed with dramatic results 
in therapy for sulfonamide-resistant group A hemolytic streptococcal infec- 
tions. 31 Recorded studies have not presented satisfactory evidence that peni- 
cillin-resistant group A organisms have appeared in human infections, nor has 
resistance been stimulated by laboratory efforts without loss of virulence. 

An argument against the prophylactic use of oral penicillin may he 
advanced in the observation that the nonhemolytic, viridans streptococci and 
certain serologic groups of hemolytic streptococci other than Group A may be- 
come increasingly resistant to penicillin when such therapy is inadequate for 
their complete elimination. Such organisms are potentially capable, under 
certain circumstances, of causing bacterial endocarditis. Increasing amounts 
of administered penicillin would, therefore, be necessary to overcome infections 
resulting from bacteria possessing this induced resistance. 

Oral penicillin offers considerable promise in the control of epidemics of 
upper respiratory infections among children in homes, schools, and other in- 
stitutions. 42 The abundant evidence favoring its employment in Group A 
hemolytic streptococcal upper respiratory infections, however, offers great 
promise in protecting chronically ill rheumatic children from infections of this 
type. It appears that not all strains of these pathogens ore capable of inciting 
rheumatic recurrences, 41 yet many are responsible for provoking reactivations 
or exacerbations of the chronic, active, rheumatic state. 

It must he admitted that we do not possess conclusive evidence that deep- 
seated foci of hemolytic streptococci may not exist in inaccessible structures 
such as the tonsils, paranasal sinuses, and deep lymph nodes draining the upper 
respiratory passages. From the results of this report the dosage of oral peni- 
cillin employed was sufficient to eliminate group A hemolytic streptococci from 
the readily accessible mucous membranes of the mouth and throat. 

This small study, while not conclusive, indicates that oral penicillin is a 
most satisfactory antibiotic in preventing group A hemolytic streptococcal upper 
respiratory infections. Additional planned and controlled studies directed 
toward protecting children with rheumatic fever are indicated. 

CONCLUSIONS 

Ora! penicillin administered in t he fasting state to chronically ill rheumatic 
children in equally divided doses (200,000 units per day) produces a satis- 
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factory therapeutic blood plasma level for approximately three hours following 
each administration 

Sixty-tliree ehildien receiving oral penicillin over a seven-month period 
had no confirmed Group A hemolytic streptococcal upper respiratory disease, 
and one child was a confirmed carrier. Sixty-four children served as controls 
during this period, four had confirmed Group A hemolytic streptococcal upper 
respiratory infections and eleven wcic proved carriers 

Employing two techniques for the estimation of penicillin resistance in 
fifty-seven strains, there was no demonstrable inciease in resistance among these 
strains during this brief study 

The emploj ment of oral penicillin in prophylaxis against group A hemo- 
lytic streptococcal upper respiratory infections has been compared with the 
piesent status of the sulfonamides Piesent knowledge regarding penicillin 
resistance is biiefly reviewed 

Tlio author wishes to acknowledge with gratitude the technical assistance of Mrs 
Margret Smith and Mrs Phyllis Reinfranck in the bactenologic identifications, penicillin 
lesistance studies, and the penicillin assays 
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FURTHER STUDIES ON ORAL PENICILLIN IN THE PROPHYLAXIS 
OF RECURRENT RHEUMATIC FEVER 


Martin M. Mariner, M.D., Sol Darrell Amsterdam, M.D., and 
C. C. Arreche, M.S. 

Brooklyn, N. Y. 


TN AN earlier article 4 we diseussed the theory behind the use of oial penicillin 
I and the earlier studies using sulfonamides for the prevention of rheumatic 
fever. Most of these studies are predicated upon the idea that the rheumatic 
disease occurs shortly after an upper respiratory infection of one to three days’ 
duration caused by particular strains of hemolytic streptococci, followed by a 
latent interval of one to three weeks during which some phenomenon, either 
allergic, immunologic, or otherwise takes place, subsequently followed by the 
clinical manifestations of the rheumatic infection in any of its protean forms 
(Hansen 0 ). Holbrook 6 found as many as 50 per cent of certain susceptible 
persons had a recrudescence of rheumatic fever within two to three weeks fol- 
lowing an upper respiratory infection. Hugh Morgan, 7 in 1943, reported that 
90 per cent of youths in World War II who suffered attacks of rheumatic fever 
while stationed in army camps, had an immediate previous streptococcus infec- 
tion with an average latent period of sixteen days before the symptoms of 
rheumatic fever developed. Massel, Dow, and Jones 8 found that at some ai'my 
posts actual epidemics of rheumatic fever resulted when upper respiratory infec- 
tions due to hemolytic streptococci were present. 

From the above reports it would seem logical to assume that any agent 
which would effectively eliminate streptococci from throat cultures would pre- 
vent the development of rheumatic fever. 

Most of the accounts on the use of oral penicillin for the suppression of 
hemolytic streptococci in the throat and upper respiratory regions reported in 
the literature have been favorable. The majority used fairly large doses. Thus 
Hassell, Dow, and Jones 8 used 300,000 to 1,000,000 units daily. Ross, Burke, 
and Olansky 0 used 50,000 units every three hours for six doses on adults and 
children were given a total of 200,000 to 500,000 units. One ll-yeai’-old child 
with subacute bacterial endocarditis was given 100,000 units every three hours 
for fourteen days. The authors claimed that the results do not differ materially 
from those with parenteral administration except for the larger dose required. 

In contrast to these studies, the authors published the results of a series 
of forty-four cases in which one-half of the patients received penicillin troches 45 
and one-lmlf were used as controls. 4 All gave a history of rheumatic fever and 
some evidence of heart disease. The dosage was at first 1,000 units three times 
a day ( 1 94o to 194G) and later increased to 5,000 units three times a day in 
1940 and 1947. In this series we gave the penicillin troches in order to attack 
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the streptococcus at the apparent source of the trouble and we found the dose 
sufficient to effect bacteriostasis but, nevertheless, weak enough not to produce 
a blood level sensitizing the patient to penicillin. No culture or penicillin de- 
terminations were taken in this series. Penicillin is preferable to sulfa drugs 
because the latter depend largely upon a blood level and require repeated 
leucocyte, hemoglobin, and differential blood counts plus urinalysis. Baldwin 10 
states: “Despite our good fortune in not encountering serious toxic manifesta- 
tions, it is to be emphasized that such should be watched for and that a total 
white and polymorphonuclear count should be followed for at least the first two 
months of the prophylactic therapy with sulfa drugs. The urine should be 
followed for albumin and red eells at regular intervals throughout the treat- 
ment.’’ 

Having seen the apparent prophylactic efficacy in the preceding series, 
inasmuch as none of the twenty-two children receiving penicillin troches de- 
veloped rheumatic fever while four of the controls receiving placebos did so, 
we determined to run another series with observation of throat cultures and 
determination of penicillin concentration in the throat and blood. 

In our new series, forty-four children were selected (similar to the group 
in the previous study. Twenty-two received the troches and the remaining 
twenty-two served as controls. 


Tabu: I. Summary of Casks Studied 


AfiE IN V EAI1S 


| 4 -S 

I s-12 

1 12-15 

Penicillin 

5 cases 

10 cases 

7 cases 

Controls 

(i cases 

eases 

4 eases 

CARDIAC DIAGNOSIS 


1 potential 

uiinrMATir i 



1 KIIKI’M ATIC HISTORY 

MITKAI. DISEASE 

COXGEXITAI, 

Penicillin 

5 eases 

1-1 eases 

3 cases 

Controls 

7 eases 

1« eases 

3 cases 


Method Used for the Stud;/ of the Penicillin Level in the Throat and 
Blood. — For the determination of the penicillin level in the throat and in the 
blood, the procedure used was that of Cooke’s published in the third edition 
of Levinson and MacFate’s textbook on clinical diagnosis." This method con- 
sists in diluting the serum (blood) or fluids with sterile saline and testing the 
sensibility of a standard Utaplnflococcus aureus culture not older than twenty- 
four hours. 

Ill the case of the determination of the oral penicillin level, the bacteriolo- 
gist encountered several difficulties. The first one was in devising a method of 
obtaining the specimen from the throat. This was solved by making the person 
hawk up secretions from the throat and expectorate them into a sterile Petri 
dish, avoiding as much as possible the saliva that accumulates in the front of 
the mouth. The second and more important difficulty, as far as the bacteriology 
was concerned, was the contamination of these secretions with all sorts of 
organisms at the time of expectoration. To avoid this, we used the new B.D. 
Swinny filter for small amounts of fluid, thus obtaining a sterile fluid for 
examination. 
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Cases Studied. — Almost all of the eases that were studied were of patients 
at the Children’s Cardiac Clinic at the New York Post-Graduate Medical 
School and Hospital. Most patients gave a history of rheumatic fever. A few 
were congenital heart cases. While the majority showed definite cardiac lesions, 
a few were classed as potential cardiacs on account of the rheumatic fever 
history with no definite cardiac lesions thus far. 

Tima of Penicillin Troches in the Mouth . — The penicillin lozenges were 
administered one hour after meals to avoid contamination from food particles. 

ORAL PENICILLIN LEVEL 1 5 , 000 units) 



Fifr. 1. 
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Each case was timed after the penicillin troches were administered to determine 
the minutes employed in sucking the troches. The longest took fourteen minutes 
and the shortest eight. The same time was consumed in the 5,000 units of 
penicillin as in the few cases receiving 10,000 units. 

Penicillin Level in the Mouth. — Fig. 1 summarizes the saliva penicillin 
level in the cases receiviiur 5,000 units and Fig. 2, those upon whom 10,000 

ORAL PENICILLIN LEVEL noooo units 
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units were used. The results did not vary widely. While the 5,000 unit cases 
showed one who reached 2.0 units per cubic centimeter at the end of one hour, 
the 10,000 unit eases showed three who reached this level at the same interval. 
All the eases in both series exceeded 0.4 unit per cubic centimeter at the end 
of one hour. The level in all decreased substantially at the end of three hours. 
Some of the 5,000 unit cases neared zero and the one with the highest level 
dropped to 0.2 unit. *The 10,000 unit cases showed an average level of 2.0 
units per cubic centimeter at the end of one hour and at the end of the third 
hour an average of 0.2 to 0.3 unit of penicillin per cubic centimeter. As 
Kammelkamp and Keefer 12 have found that 0.3 unit of penicillin per cubic 
centimeter is the upper limit needed for bacteriostasis of susceptible bacteria, 
we found that there is a sufficient concentration of penicillin for oral bacteri- 
ostasis for almost three hours and that the 5,000 unit lozenge is adequate to 
maintain this. 

Penicillin Level in the Blood . — Ten patients were studied to determine the 
penicillin level in the blood after the child had sucked penicillin lozenges. Five 
of these were given 5,000 units and five 10,000 units. In the 5,000 unit pa- 
tients we found that in no case was there a sufficient concentration of penicillin 
in the blood to determine a level, even at the end of two hours. In the cases 
of those receiving 10,000 units, wc found that two showed a blood penicillin 
level of 0.04 units per cubic centimeter at the end of the first hour. Two other 
cases showed the same level at the end of the second hour and one showed no 
penicillin level at the end of the first, second, or third hour. 

We feel that 5,000 units is a sufficient dose, as it maintains an adequate 
throat level without establishing a blood level which might possibly desensitize 
the patient. Furthermore, the alternating high and low throat levels are 
desirable, as this results in preventing the growth of penicillin-fast organisms 
and also in allowing the growth of harmless saprophytes which might likewise 
have an inhibitory effect upon the growth of the harmful streptococci. 

Nose and Throat Cultures . — Nose and throat cultures were taken during 
the eight months of study. At each monthly visit, the child received a general 
physical examination plus a routine nose and throat culture. If a growth of 
cither Streptococcus hcmohjticus or Streptococcus viridans appeared, the child 
was asked to appear for another culture within the week. If negative, the 
patient returned at the regular monthly visit. A sufficient supply of penicillin 
troches or placebo troches of similar size, taste, and shape to last one month was 
distributed to all the patients studied. 

The results of this study showed four cases had a growth of Str. hemolyticus, 
thirty-four had one of Str. viridans, and four one of Staph, aureus, the rest 
showing nonpathogcnic organisms. Three of the children receiving the penicillin 
troches had Str. hemolyticus in their throats at one visit only and only one of 
the controls had a like experience. Of those with Str. viridans culture sixteen 
were receiving the penicillin and the other eighteen were controls. Of course 
one must note that each child was instructed not to take a lozenge on the morn- 
ing of the clinic session. 
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Two of the "roup harboring: the Str. hanohjticus were Class III cardiacs 
who were bedridden most of the time and at the visit before beginning the 
penicillin lozenges throat cultures were taken and one hour later a penicillin 
lozenge was administered, to be followed at the end of a two-hour interval by 
throat cultures. Interestingly, the first cultures revealed a growth of Str. 
hcmolj/ticus and the next two cultures were free from this organism, showing 
beyond doubt the efficacy of the troche. In the one ease/a white girl of 12 years 
had had an attack of acute rheumatic fever and carditis each year for the past 
four years. This year, under the penicillin troche treatment, she went for the 
first time without developing any active signs of rheumatic fever. In our 
opinion the penicillin troche was undoubtedly an important factor in the pre- 
vention of rheumatic fever in this case. 

In only one case was a positive Str. viridans culture found at a second visit. 

All of our patients tolerated the penicillin lozenges very well. There was 
no mouth soreness nor discomfort at any time and there was no objection to 
taking the pleasant tasting troche. 


CONCLUSIONS 

Penicillin troches of f>.000 units each, when held in the mouth, are sufficient 
to produce a penicillin level of from 0.5 to 2.0 units per cubic centimeter of 
throat secretion at the end of one hour and retained a sufficient level to pro- 
duce bactcriostasis of susceptible organisms for practically two hours. 

The above process occurs without noticeably producing any penicillin level 
in the blood with the dosage described above. 

By use of these penicillin troches the authors hope to prevent many of 
the Sir. hcmohjlicus upper respiratory infections which arc so frequently the 
precursors of recurrent attacks of rheumatic fever per sc. 
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INTRODUCTION 

C YSTIC disease of the pancreas at any age is an unusual finding. Except for 
cystic fibrosis of the pancreas in infants, there are not many eases reported. 
In a review of 6,708 autopsies at Guys Hospital in 189 (, White found onlj 
three cases of pancreatic cysts, and in 1921 Judd 2 reported forty-one cases of 
pancreatic cysts of all varieties from the records of the Mayo Clinic up to that 
date. The case to lie presented and discussed is that of pancreatic achylia asso- 
ciated with glycosuria due to multiple cysts of the pancreas. We have been 
unable to find a description of a similar case in the medical literature. 


CASE HISTORY 


H. F. was a full-term, spontaneously delivered infant born June 13, 1938, 
weighing 5 pounds, 11 ounces. He was fed a formula of evaporated milk, Dextri- 
maltose, and water, and received supplementary vitamins from one week of age. 
There was no erythroblastosis or other apparent illness except hernias which were 
treated by truss. At 5 years he had measles and later the same year, mumps, 
without evidence of pancreatitis. 

His father, aged 35 year's, and brother, aged 5 years, are living and well. 
His mother, aged 35 years, has had five pregnancies. One newborn infant was 
an anencephalic monster, one was stillborn, and one died at 3 months of age of 
virus pneumonia. His mother has intermittently had glycosuria, and for three 
short periods had taken insulin. The first episode of glycosuria was twelve 
year’s ago; the second was after a miscarriage 11 months before the birth of our 
patient, and the third was during the second half of her pregnancy before the 
birth of the patient. She had no other illness during this pregnancy and the 
child showed no signs of hypoglycemia at birth. There is no history of other 
familial disease, including meconium ileus, cystic fibrosis of the pancreas, or 
polycystic kidneys. 

The patient gained weight slowly and was always somewhat small in stature 
(Table I). Until his present illness, however, lie was very sturdy and active. 
Ilis appetite was always excellent. His caloric and vitamin intake was adequate. 
He had shown no intolerance to any foods. lie had not had diarrhea, though 
his stools were frequently foul, nor had he been usually prone to respiratory 
disease. 

In April, 1947. at the age of 9 years, the patient developed lower abdominal 
cramps and fever to 100.5° P. Six hours later he vomited. After being observed 
for twenty-four hours for possible appendicitis, he was admitted to a hospital 
with a diagnosis of intestinal obstruction. Laparotomy was performed. An ir- 
regular mass was found causing obstruction with impaction of feces from the 
splenic flexure to the duodenal-jejunal junction. Although this mass was thought 
hv the surgeon to have no connection with the pancreas and to contain no lar«e 
< ‘- vsts » » hiopsy wns tnk( ' n which was reported as • * evstadenoma of the pancreas 
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Table I 


DATE 

HEIGHT 
( IX CUES) 

WEIGHT (LB.) 

.age 

.luno Vi, 193S 


5.7 

Birth 


Aug. 30, 1P3S 

21V* 

s.o 

7 weeks 


Sept. 10, 193S 

21V* 

S.(i 

10 weeks 


Out. 17, 1PSS 

t>or,t 

— - ,s 

10.2 

14 weeks 


Xov. 14, 103S 

232k 

10.9 

IS weeks 


Dee, 31’, 10SS 

24% 

11.7 

22 weeks 


.Tan. IS, 1930 

25 V* 

12.0 

20 weeks 


KW>. 12, 1939 

-5% 

13.3 

30 weeks 


Mar. 9. 1939 

2(1% 

13.4 

34 weeks 


June 3, 1945 

43% 

35.5 

7 yr . 


July 9, 1945 

44 

3S.7 

7 vr. 1 

1110, 

Aug. 27, 1945 

44% 

5S.7 

7 vr. 2 

1110. 

Oct. 9, 1045 

44 V- 

41.2 

7 yr. S 

mo. 

Dec. 12, 1945 

45 

42.0 

7 vr. 10 

mo. 

Aug. 20, 194(i 

47 V* 

45.1! 

S vr. 2 

mo. 

July 15, 1947 


3(5.5 

9 vr. 1 

mo. 

Aug. 15, 1947 


30.7 

9 vr. 2 

mo. 

Sept, 23, 1947 


42.0 

9 Vr. 3 

mo. 

Oct. 15, 1947 


42.2 

9 vr. 4 

mo. 

Xov. 15, 1947 


44.5 

9 vr. 5 

mo. 

Dec. 15, 1947 

•17 >4 

40.7 

9 Vr. 0 

mo. 

Jan. 15, 194S 


52.5 

9 vr. 7 

mo. 

Deli. 2. 194S 


or 

9 vr. 7V> 

mo. 

Feb. 24. 1P4S 


43 

9 Vr. S 

mo. 

Stay 15. 1P4S 

50 

54 

9 vr. 11 

mo. 

June 15. 1948 


54 

70 vr. 


August 24, 191S 


. 32 

10 Vr. 2 

mo. 


of unknown histologic nature and origin,” without evidence of any inflammatory 
reaction. A norma! appendix was removed and a ceeostomv was also made at 
tin's operation. 

Tiie child made a good postoperative recovery and was discharged on the 
fifteenth postoperative day. The cecostomy was closing and the bowels were 
moving regularly, although no resection of the mass had been performed. 

Ten da's later tlie child again became acutely ill with nausea, vomiting, 
gone id] 2 zed abdominal cramps, and severe distention. He was afebrile. Ding- 
nosis of intestinal obstruction was again made, and tlie cecostomy was reopened. 
Twelve hours later because of aggravation of abdominal pain and distention, he 
"'as reoperated upon. A volvulus with gangrene of 4 to 5 inches of ileum was 
found. The gangrenous segment was resected and the two ends of the gut were 
exteriorized. Further expiomtion was not done because of tlie patient’s poor 
condition. 

Dining his subsequent fi\e weeks in the hospital, lie lost 25 pounds despite 
“intensive treatment with whole blood, plasma, protein hvdrolvsates and min- 
erals.” 

Since a uiinalysis bad not been performed before the administration of in- 
travenous glucose, it was not until all intravenous medication was stopped that 
it was discovered that his urine repeatedly contained sugar In addition it 
usually contained I to 2 plus albumin with few hvaline easts The fasting blood 
sugar was 1G6 mg. per cent. Blood count, chest x-rav, and flat plate°of the 
abdomen were normal. He received no insulin. 

He returned borne thirty-eight days after his operation and for the next 
three weeks ate very well but failed to improve. Although the ceeostomv drained 
a small amount of watery fluid every few days, the ileostomy drained copious 
amounts of semifluid feces. The hoy's psychologic adjustment to the ileostomy 
was good hut he continued to be weak and severely emaciated and was, there- 
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fore, transferred to the Pediatric Service of The Mount Sinai Hospital, where 

he first came under our observation. . . , , v 

On admission on July 15, 1947, he was a pathetically emaciated pale chron- 
ically ill hoy. There was marked wasting of subcutaneous tissue and muscula- 
ture? He was too weak to sit up, yet he appeared unusually alert and intelligent. 
His axillary temperature was 99° F, and pulse 104, respiration 24, weight 35% 
pounds (16.6 kilograms). There was generalized thinning ol the hair, and the 
entire scalp, forehead, neck, and the eyelids were involved m a thick, dry, i .ivy, 
exfoliative dermatitis. Elsewhere the skin was similarly involved but to a lesser 
decree. The palpebral margins were thickened. His pupils reacted to light and 
accommodation. The fundi were normal. His lips were pale, but there was no 
cheilitis. His pharynx was bland and his tongue was not smooth. There was 
no general glandular enlargement. Examination of the eliest revealed a few 
coarse rales over the left base posteriorly. 

There was no impairment of resonance or fremitus, and no change in breath 
sounds. His brachial blood pressure was 90/60. The heart was not enlarged to 
percussion, the sounds were of good quality, and there were no murmurs. A 
sinus tachycardia was present. The abdomen was scaphoid and nontender. The 
liver, spleen, and kidneys could not be felt. There was a clean ceeoslomy in the 
right lower quadrant, draining a small amount of mucoid material. Just to the 
left and above the umbilicus there was a double-barreled ileostomy, from the 
proximal loops of which exuded semisolid feces. No abdominal mass could be 
felt. Rectal examination was negative. There was moderate clubbing of the 
fingers and toes. The deep tendon leflexes were hyperactive throughout, with 
unsustained ankle clonus. There was no disturbance of sensory perception. 

Laboratory studies revealed: a white blood cell count of 15,400; segmented 
polymorphonuclears, 58 per cent, nonsegmented, 15 per cent; lymphocytes, 22 per 
cent; monocytes, 4 per cent; eosinopliiles, 1 per cent. 

The urine was yellow and acid, with a specific gravity of 1.024; it was al- 
bumin negative; there was one plus reducing substance identified as glucose; 
microscopically there were few urie acid crystals and no casts or cells; blood 
IVassermann was negative; Schick test was negative; Mantoux 1:10,000 was 
negative. X-rays of the chest, long bones and gall bladder showed no abnor- 
malities. 

Flat plate of the abdomen showed that: “Both kidneys are normal in size, 
shape and position. No urinary calculi noted or abdominal masses. No ab- 
normality seen.” 

Intravenous pyelography showed no abnormalities. 

Blood group was O, Rli positive. 

Serum chloride was 91 meq. per liter; serum carbon-dioxide content, 27 meq. 
per liter; total serum protein, 6.3 Gm. per cent; hematocrit, 35 per cent; blood 
urea nitrogen, 10 mg. per cent; basal metabolic rate, plus 24 per cent Be’nedict- 
Roth (58 calories); culture of nasopharynx showed Staphylococcus aureus alpha 
and Staphylococcus albus beta; culture of ileostomy drainage showed Bacillus 
coli. 

A barium enema revealed no obstruction of the colon up to the cecostomy 
Examination of the lower bowel by passage of a Miller- Abbott tube inserted 
into the distal ileostomy demonstrated several loops of normal intestines Time 

"'" 8 P, '° VC<I " ,Kl i( Mt Si * '« the 


appeared in the ileostomy drain- 
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segment by continuous drip. This consisted of a high vitamin, high caloric mix- 
ture of carbohydrates, fats, partially hydrolyzed proteins, and electrolytes, and 
provided one calory per cubic centimeter. 

To demonstrate the absorption in the intestines proximal to the iliostomy, 
an oral glucose tolerance test was performed. The fasting, blood sugar was 106 
mg. per cent, with rise to 240 mg. per cent in one hour. Two subsequent glu- 
cose tolerance curves had fasting levels of 105 and 150 mg. per cent, respectively, 
increment rises of about 100 mg. per cent each after one hour, and gradual fall 
to fasting levels of the third hour (Table II). These studies demonstrated the 
child's mild glycosuria as well as his ability to absorb glucose. 


Table II 


DATE 

IKJSE | 

CM. PEU KG. j 

FASTI NT. 

Vi nr.. 

1 UR. 

2 IIR. 

3 HR. 

7/1 S/4 7 

1.75 

llio 

200 

240 

145 

100 

10/29/47 

2.5 

105 

1S5 

200 

125 

100 

11/11/47 

2..") 

130 

— 

200 

250 

50 


To demonstrate the digestion and absorption of protein in the proximal seg- 
ment of intestines, a gelatine tolerance test was performed, as described by West, 
Wilson, and Eyles.* There was practically no increase in the blood amino acids 
in five hours. This indicated either that there was no trypsin in the intestines 
to digest the proteins to absorbable amino acids, that there was insufficient area 
of intestines to absorb the amino acids, or, finally, that the transit time of the 
food from the mouth to ileostomy opening was too fast to allow digestion and 
absorption. 

As closure of the ileostomy was imperative, the immediate problem was to 
build the child up for operation. It was, therefore, planned to feed him by 
mouth, by constant drip bv tube into the distal ileostomy, and, in addition, by 
vein. He was given a high calory diet with supplementary water-soluble vita- 
mins, and he received blood, plasma, protein hydrolysates, electrolytes, and vita- 
mins. lie also was given liver extract intramuscularly. He was given as much 
as 4,300 calorics daily. Despite this tremendous intake for a 36-pound child lying 
in bed, he failed to gain. 

The role his glycosuria played in his emaciation was raised. For one week 
lie was given 5 units of protamine zinc insulin, then 5 units of regular insulin 
twice a day for ten days, after which the dose was increased to 10 units twice 
a day, but the glycosuria continued to fluctuate markedly and unpredictable. 
There was no acetonuria during this time. As there appeared to be no benefit 
from the insulin, it was discontinued. 

The drainage from the ileostomy continued to be copious, and on one occa- 
sion, 800 c.e. of fluid were recovered in twenty-four hours hy wringing out his 
ileostomy dressings. This must have represented a fraction of the total discharge, 
but represented 60 per cent of his oral intake, thus emphasizing the massive 
amount lost in this manner. 

His stools were not weighed, but they too were large and contained an excess 
of starch and fat as shown microscopically. His failure to gain was. therefore, 
most likely due to impaired digestion aggravated by large ileostomy and eecos- 
tomv drainage. 

Three weeks after admission, the boy de\ eloped an infercurrent pneumonia 
with temperature rise to 103° F. This was accompanied by a leueoevtosis of 
16,300. Slophyloracrus minus alpha and (tfaphyloccm albt'ts beta were recov- 
ered from the nasopharynx. He was treated with aerosol and intramuscular peni- 
cillin. lie improved but five days later developed jaundice. His urine showed 
bile and 1 :40 urobilin. The icterus index was 16, blood bilirubin 1.0 mg. per 
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cent Van den Bergli indirect positive, ceplialin flocculation 3 plus, prothrombin 
index 48 per cent, cholesterol 130 mg. per cent,, cholesterol esters 60 mg. per- 
cent, and stool bile negative. No bile was demonstrated in the drainage from the 
ileostomy. It was thought this upset might have been due to an homologous 
serum hepatitis secondary to the blood and plasma lie had received two and one- 
half to three months previously. He was placed on a low-fat diet and given 2.4 
mg. vitamin K daily. Three weeks later after a mild course and loss of only 
2 pounds, he recovered without clinical or laboratory evidence of liver disease. 

During September, three months after admission and one month after 
hepatitis, the child’s status remained unchanged. Because of his failure to im- 
prove, the child was operated on September 26 by Dr. John Garlock. At opera- 
tion no mass could be felt. The pancreas appeared firmer than usual, normal in 
size, with tiny nodules throughout the whole organ. A biopsy was taken of the 
pancreas. The cecostomy was closed. The ileostomy was resected, an end-to-end 
anastomosis was accomplished, many bands and adhesions were lysed, and a 
Meckel’s diverticulum was resected. All wounds were closed undrained. 





I-iS ' iVno^yW: 10 ®.® pftMSSS; 'iamfnatld 11 material. cyrt " 

Biopsy of the pancreas consisted of a 1.3 by 1.5 cm. mass of white, glistening 

T" 'li S vn ? n P ^ cl0SGly puckwl - t>ystUke modules measuring 1 to°3 
n tii. r iu oscopically these cysts were lined by low cuboidal and flattened 

epithelium and contained pink-staining, laminated material. (Fi„ 1 \ TkecS 

tensive pericystic fibrosis, no ku-'fevsts and ren ? t,on - 110 ex ^n- 

acinar tissue was found in the hiopsv specimen ‘ d ° P0S,ls - iN '° Epical 

Postoperative recovery was complicated by severe right-sided pneumonia. 
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Despite the restitution of continuity of his intestinal tract, and even though 
he had a voracious appetite, the child failed to gain although his strength re- 
turned remarkably. A malfunctioning pancreas was thought a more likely cause 
for the failure to gain than was the small amount of intestines that had been 
removed, the low-grade chronic pulmonary infection, or the mild glycosuria. 
Studies of pancreatic function were, therefore, undertaken. 

The blood amylase was normal, equivalent to 110 mg. of sugar. The stools 
microscopically showed fat and starch as well as undigested meat fibers. The 
dried stool fat was 48 per cent. The gelatin tolerance test was repeated. After 
the ingestion of gelatin there again was no rise in blood amino nitrogen. After 
the administration of glycine 4 a single amino acid not requiring further tryptic 
digestion, there was a prompt rise in blood amino acid nitrogen. This demon- 
strated a defect in protein digestion rather than impairment in absorption. 

To demonstrate absorption of fat, a Vitamin A tolerance test was performed. 
After ingestion of 1 e.e. of oleum peveomorphum there was a low fasting level of 
31 gamma per 100 ml. and no apparent absorption of the fat-soluble vitamin. 
The fasting blood carotene was also very low, 15 gamma per 100 ml. It is also 
of interest that when the child was given an equivalent, amount of Vitamin A 
in a water-soluble form (Mead's Polyvitamin Dispersion), he still showed essen- 
tially no absorption. 

Dr. David Droiling assisted us in doing further pancreatic enzyme studies. 
Under fluoroscopic control, a double rubber tube was passed into the intestines 
so that aspiration could be made simultaneously from the stomach and duodenum, 
lie found that even after the injection of secretin, the patient had no increased 
pancreatic secretion. Only traces of lipase and amylase were found, and there 


was no trypsin present. 

Table III. Blood 



1 1 



TOTAL | 


PATH 

t VITAMIN A 

CAROTENE 

VITAMIN C 

PROTEIN , 

A/ G 

7/14/47 

'J / 

ii 

1.2S 

0.S6 

3.33/3.53 

10/21/47 

llrs. 31 

13 




-1 35 

15 




0 33 

14 




S 20 

14 



10/31/47 

Ki 

IS 




25 

10 




17 

12 




12 

in 



12/10/47 



1.21 


3/15/4R 




7.30 

4.20/3.13 

1/2S/4S 

12 

17 



4/1 3/4 S 

34 

17 

1.21 



METABOLISM STUDIES 


The patient was transferred to the metabolism ward® and there given a cal- 
culated high calorie, high protein diet without added vitamins. Urines and 
stools, the latter marked by charcoal, were collected daily and pooled for three- 
day periods. Urinary and fecal nitrogen were determined by the microkjeldahl 
method. Chemical analyses for urinary creatinine, amino acid nitrogen, thiamin, 
riboflavin and X'methylinicotinamide were done on the three-day pooled speci- 
mens. Urinary glucose determinations were made daily. Blood determinations 
for vitamin A. carotene, vitamin ( '. total protein, albumin and globulin fractions, 
glucose, and amino acid nitronen were made as indicated. 

Fig. 2 charts the results of the patient s wciirht. nitrogen and caloric intake, 
fecal and urinary nitrogen excretion, and nitrogen balance. 
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During the first five weeks of study, the child failed to gain weight. During 
this period he was receiving an average protein intake of S2.5 Gni. per day or 
3.9 Gm. of protein per kilogram of body weight tier day. Both the fecal bulk 
and fecal nitrogen decreased during this weight-gain period, hut never to normal 
levels. 

From the thirtieth day to the thirty-sixth day of observation, the patient 
received daily doses of 3 Gm. of enteric coated panereatin. Within one day it 
was noted that whole or partly broken tablets were appearing in the stools. It 
had been noted that when charcoal was given by mouth it usually appeared in 
the stools in four to six horn’s and therefore it was felt that the rapid transit 
did not allow the alkaline intestinal secretions sufficient time to dissolve the 
enteric coating. Plain panereatin powder in various mixtures was refused by 
the patient because of its unpalatability. Beginning on the fifty-seventh day, the 
patient received 3 Gm. of uncoated panereatin tablets daily. During this period 
his weight continued to rise and his nitrogen balance was better than before. 
However, on the sixty-second day, he began to lose weight rapidly and two 
days later an evident upper respiratory infection with temperature rise to 
101. S° F. appeared. Bales rapidly appeared in both lung fields and he was 
given intramuscular and aerosol penicillin. During this period of eight days he 
lost 7.3 kg. 

While on the Metabolic Service lie required no insulin. His glycosuria gen- 
erally ranged from 0 to 5 Gm. per day with an occasional increase to 10 to 12 
Gm. Acctonuria was never present. 

Urinary vitamin excretion studies revealed that on the adequate intake of 
dietary nitrogen the patient excreted normal amounts of thiamin, riboflavin, and 
N’methylinicotiuamide during his entire stay. The vitamin A and carotene 
levels remained essentially unchanged from those done while the patient was 
on the pediatric service where lie was receiving supplementary vitamin A. His 
blood levels of vitamin C remained high throughout his hospitalization. It is 
apparent that the patient’s ability to absorb the water-soluble vitamins was not 
impaired. 

CLASSIFICATION OF I’ANCRE-VTIC CYSTS 

The classification of pancreatic cysts has been varied in the medical litera- 
ture and it is beyond the scope of this paper to enter that phase of it completely. 
However, Walter and ClagetD have organized a classification on an etiologic 
basis which is rather inclusive. 

1. Cysts resulting from defective development : 

(a) Cysts among infants 

(b) Cysts associated with polycystic disease of the kidney 

(e) Dermoid cysts 

(d) Inclusion cysts 

2. Cysts resulting from trauma ( Pseudocysts ) 

3. Retention cysts 

4. Neoplastic cysts 

(a) Cystadcnoma 

(b) Cystadenocarcinoma 

(e) Teratomatous cysts 

5. Cysts resulting from parasites 

A perusal of this classification placed our ease possibly in one of three 
categories: (1) cysts among infants. (2) retention evsts, or (3) cysts associated 
with polycystic disease. 



AXFAXGF.il FT AL. I PANCREATIC ACHYLIA AXD GLYCOSURIA 
(1) CYSTS AMONG IXFAXTS 

Under this category are included cases of congenital cystic fibrosis of the 
pancreas. Although this disease has many different clinical features, it is obvious 
that our case does not fit into this group. This boy had a normal infancy and 
childhood with fair weiglit gain and absence of fatty stools or pulmonary symp- 
toms Although there are several cases of cystic fibrosis of the pancreas described 
in older children, they practically all reveal nutritional or pulmonary difficulties 
in infancy and only rarely has there been described an associated glycosuria. 
Parmalee 0 described a case of cystic fibrosis of the pancreas proved by autopsy 
in a 14-year-old child. She had had difficulty in feeding and steatorrhea in in- 
fancy but did well after 1 1/ 2 years. At 11 years, however, symptoms recurred 
hut there never was any associated glycosuria. 



• V-~Microscopic section of cystic fibrosis of the pancreas revealing numerous small 

c> with intorspersed fibrotic changes. Islands of Langerhans are faiily numerous. This is 
to be compared w 1th Fig. 1 for oh\ ious dissimilarity. 


Two biopsy specimens were taken from our patient at different times and 
neither one showed the characteristic changes seen in cystic fibrosis (Fig. 3). 
Microscopic examination of pancreatic tissue from cases of cystic fibrosis reveals 
much ol‘ t lie acinar tissue to be atrophic and replaced by proliferating fibrous and 
scat tissue, accompanied by varying amounts of acute and chronic inflammatory 
exudate. Islets of Langcrhans arc, as a rule, not significantly changed. In our 
patient (Put. 1), there is no fibrous tissue interspersed between the numerous 
cysts. Although the two biopsies obtained account for only insignificant sections 
of the pancreas anatomically, still one can almost say with assurance that the 
rest of the pancreas must he similarly affected. Farber et aP reported two eases 
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of operative removal of approximately 70 to SO per cent of the pancreas in 
chilclien and in both t hc^e cases there was an adequate amount of pancreatic 
function piesent and diabetes did not occur. Lohbe, as quoted by Coope, s re- 
ported a similar com* operated upon and later confirmed by autopsy. Of the 
whole pancreas in an adult onlv a stump 2 cm. long and adherent to the duode- 
num remained after an earlier necrosis Keen this shred of tissue was affected 
by inflammaton reaction. vet extensive metabolic studies were done and no 
leal evidence of impaired digestion found Thus one can safely say that when 
pancreatic aeh\ lia omu.s, almost the entire pancreas must be severely involved. 



Fie I. — X-t 1> of <hf.t O'cilinc I« rlplici U emplij <<eiici nml hllnr flbio=ls. 


(2) KinrvTioN p\stsj 

Retention cysts have been described as resulting from an obstruction of 
larger or smaller duels due to many causes. However, experimental evidence 
does not bear this out. Seim' considers, as a result of bis experiments on ani- 
mals. that the closure of the panel eatic duet is not the only nor the most impor- 
tant cause of the development of pancreatic ev sts. Among all the eases of liga- 
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lion of the pancreatic duct which he performed on different animals, he never 
saw the development of a pancreatic cyst or any tendency to such formation, al- 
though without doubt the portion of the pancreas which was cut off continued to 
secrete, as was shown by experiments in which external pancreatic fistulae were 
established. The single visible result of the closure was always a moderate dila- 
tation of duct beyond the ligature. The most important etiologic factor in de- 
velopment of pancreatic cysts, says Senn, must be sought in hindrance to ab- 
sorption of pancreatic juice by the admixture of pathologic nonabsorbing sub- 
stances or a lessened activity of the absorbing vessels. Farber 10 agrees with 
this view and feels it is the thick, gelatinous type of secretion seen in cystic fibro- 
sis of the pancreas which primarily produces cystic changes. He proves this 
experimentally by repeated injections of pilocarpine in 6- to 8-week-old kittens, 
where pancreatic changes similar to those seen in cystic fibrosis of the pancreas 
were found to occur following these injections but not in control kittens. 


(3) CYSTS ASSOCIATED WITH POLYCYSTIC DISEASE OF OTHER ORGANS 
This is the rarest among cysts of the pancreas. Pathologists have used the 
term dysontogenetic cysts of the pancreas. This type of cyst occurs with other 
cysts of kidney, liver, and central nervous system. Lindau, 11 in his classic mono- 
graph, has described .fifteen cases with polycystic disease of many organs. He 
found associated pancreatic cysts in eight of the fifteen eases and in two eases 
there was an associated glycosuria. In one microscopic section taken from a 
female adult the findings were similar to those in our case, but here there was 
no associated diabetes. 

Although our patient reveals no clinical evidence of cerebral or renal cysts, 
yet the pathologic picture comes closest to that described by Lindau and probably 
falls in that group. There have never been any localizing cerebral symptoms in 
our patient and careful neurologic examination fails to reveal any evidence of 
cystic disease of the central nervous system. An intravenous pyelogram was also 
done and showed no abnormality of kidney or ureter. 

The treatment of his glycosuria was never a complicated problem except for 
a short postoperative period when he developed acidosis which was easily treated 
with insulin and fluids intravenously. To date he is not taking insulin and inter- 
mittently spills 0 to 5 Gm. of sugar in his urine daily. 

Whether this hoy’s glycosuria represented true diabetes is still open to rpios- 
'ion. It is true that he had three glucose tolerance tests which showed typically 
diabetic curves. However, his response to insulin was not typical. The other 
question that arises is whether lie has had a subtotal destruction of his Islet cells 
due to pressure from cyst formation. This is only speculation and will not he 
gone into. 


In cases of total excision of the pancreas" in adults there is usually a need 
of only 30 to 50 units of insulin daily. However, the amount of insulin necessary 
to control a child with complete excision of the pancreas has never been evaluated 
and conceivably is lower than this. It is also of interest that the patient s mother 
had mdd diabetes while she was pregnant and this may have some hearing on 
<ne hoy s panercatic anomalies. 
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DIAGNOSIS OF PANCREATIC ACHYLIA 

Pancreatic achylia gives rise to many specific findings and abnormal meta- 
bolic changes. However, many of these so-called “specific findings' have not 
been consistently diagnostic and it seems worth while to outline them with a 
brief discussion of their significance. The usually quoted findings in pancreatic 
aehyliai are: (1) absence of pancreatic ferments; (2) steatorrhea and increased 
fat loss in the feces; (3) azotorrhea, increased nitrogen loss in the feces; (4) 
amvlorrhca, increased carbohydrate loss in the feces; (5) flat gelatine tolerance 
test-, (6) fiat vitamin A tolerance test; (T) improvement of carbohydrate, fat, 
and protein metabolism with addition of oral pancreatic enzymes; (S) negative 
nitrogen balance. 

1. Pancreatic Ferments . — The failure to demonstrate pancreatic enzymes 
upon duodenal aspiration does not of itself confirm the diagnosis of pancreatic 
achylia. This has been stressed by Bauman and Whipple, 14 who believe that only 
after the injection of secretin or mecholyl should one come to any definite conclu- 
sions. Secretin induces a copious flow of pancreatic juice which is rather poor in 
ferments, and mecholyl. which produces a neural stimulation of the pancreas 
through the vagus nerves, gives rise to a more concentrated and richer ferment 
mixture. Our patient upon direct aspiration of duodenal juice had only traces 
of pancreatic ferments which showed no rise following secretin injection. 

2. Steatorrhea . — The presence of steatorrhea alone is not diagnostic of pan- 
creatic achylia. Steatorrhea occurs in many conditions, among them being simple 
diarrhea, ccliac syndrome, sprue, biliary obstruction, and prematurity. Our 
patient had steatorrhea with dried stool containing 48 per cent total lipids. 

3. Azaiorrhca . — Neither the increased percentage of nitrogen in the stools 
nor the presence of meat fibers is diagnostic of pancreatic achylia. As shown by 
Pratt, 15 the percentage of nitrogen in dried stools has proved to be of no definite 
value. There may be a relatively high content of nitrogen in the stool and yet 
the amount of dried stool may be so small that the absorption of nitrogen re- 
mains within normal limits. Beazell, Schmidt, and Ivv lc have also found large 
quantities of meat fibers in stools of patients with simple diarrhea where the 
total fecal nitrogen excretion was only slightly greater than normal. With few 
exceptions, however, as shown by Beazell, et al, lc pancreatic achylia is charac- 
terized by noticeable simultaneous failure in absorption of fat and nitrogen. 
Our patient had an increased stool excretion of both fats and nitrogen. 

4. Amylorrhcn . — The presence of starch granules in the stool is also not 
diagnostic of pancreatic achylia. The starch intolerance type of celiac syndrome 
as described by nerter, 17 IIaas. ,s and Andersen . ,p frequently reveals the presence 
of starch granules. The failure of demonstration of starch granules should not 
make one hesitate to confirm the diagnosis of achylia pancreatiea, since it is only 
infrequently found in Ihese eases. Ptyalin, intestinal amylase, and colon bac- 
teria are all instrumental in breaking down starch, and do it very well as a rule. 
In our patient fat droplets and meat fibers have been invariably found when he 
was on an unrestricted diet but starch granules on the contrary have only rarely 
been found in the stools during such periods. 
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5. Gelatine Tolerance Test .— This test, as has been shown by West, Wilson, 
and Eyles, 3 is specific of trypsin deficiency. It depends upon the ingestion ol 
gelatin and the determination of blood amino nitrogen levels. In the presence o 
trypsin deficiency there is no rise of blood amino nitrogen. The question o 
impaired intestinal amino acid absorption should be ruled out by means of a 
glycine tolerance test 4 which uses glycine, a single amino acid, as the test sub- 
stance, and then measures the rise in blood amino nitrogen. The absence of 
demonstrable tryptic activity by tliis test lias only been found in eases of cystic 
fibrosis of the pancreas and pancreatic achylia. It was found in our patient. 

6. Vitamin A. Tolerance Test .— The finding of impaired vitamin A absorp- 
tion can be used as a confirmatory test, but the poor assimilation of vitamin A 
is such a widespread finding as to make it nonspecific. There is a poor vitamin 
A absorption found in eeliae syndrome, diarrhea, and even in certain allergic 
conditions. Two vitamin A tests using Oleum Percomorphum and Polyvitamin 
Dispersion showed impaired absorption in onr patient. 

7. Addition of Pancreatic Enzymes . — Although for the most part the addi- 
tion of pancreatic enzymes orally has improved the digestion of protein, carbo- 
hydrates, and starches, and is considered by some authors as an essential feature, 
the literature is not entirely in agreement. Pratt, Lamson, and Marks, 20 Cruik- 
shank, 21 Nassct et al, 22 Sellc, 23 Sehmidt et al 24 all observed a significant reduction 
in quality of nitrogen wasted in feces when adequate substitution therapy was 
tried. Coffey, Mann, and Bollman, 25 on the other hand, were unable to demon- 
si rate any specific effect. In agreement with Seele, 22 the latter authors also 
found that enzyme therapy was without effect on the quantity of fat wasted in 
stool Perhaps the reason for this disagreement may be the varying potencies 
of the specific enzymes in differently prepared preparations. Notorious is the low 
lipase content of most pancreatic preparations which accounts for the more fre- 
quent failure to improve the digestion of fat. Our patient did not show any 
striking improvement after the ingestion of pancreatic extract. 

8. Nitrogen Balance Studies . — Studies of nitrogen balance are important in 
confirming the diagnosis of pancreatic achylia. Studies reported in the literature 
have been done on children with pancreatic achylia due to cystic fibrosis of the 
pancreas, and repeated observations have recorded the increased exoretio n of 
nitrogen in the stools of these patients. 12 - 20 As a result of our metabolic studies, 
it was felt that our patient could he kept in good nitrogen balance and could • 
gain weight if a liberal, high caloric, high protein diet was given. He consumed 
large amounts of food until lie developed an intercurrent respiratory infection, 
at which point lie rapidly went into a negative nitrogen balance and lost weight 
precipitously. While in “good health,” he was in positive balance when taking 
only 2.!) (tin. of protein per kilogram body weight, and yet, at another time, 
white taking 3.4 fim. of protein per kilogram body weight, l\e was in negative 
balance. This rapid weight loss and reversal of nitrogen balance associated wit h 
infection in those patients has been previously noted. 12 




The case of a O-ycar-okl, previously healthy hoy is described; he develops 
latest nud obstruction and at operation presented an abdominal mass, which oj 
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two separate biopsies proved to lie pancreas studded with multiple small e.vsts. 
Microscopic examination revealed a different lesion from that seen in congenital 
cystic fibrosis of the pancreas, but closely resembling that found in polycystic 
disease as described by Lindau. Extreme emaciation and evidence of vitamin 
A deficiency were present. These were accompanied by pancreatic achylia, 
failure to absorb vitamin A, flat gelatine tolerance test, and the presence of gly- 
cosuria. Clinical, chemical, and metabolic studies of the ease are reported. In 
a follow-up after one year, the patient 's general condition is good although his 
height and weight are retarded and he is prone to develop upper respiratory 
infections with rapid loss of weight. His mild glycosuria persists. Cystic 
disease of the pancreas and tests for pancreatic function are discussed. 
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C4RID prodrome phenomenon in celiac disease 

Report op Four Cases 

Aleak B. Coleman, M.D. 

Washington, D. C. 

T HE pediatrician in his modern role of practitioner of preventive medicine 
is becoming increasingly interested in eliciting the earliest possible signs of 
pathologic processes. The popularity of the Wetzel Grid method 1 for the study 
of the nutrition and development of individuals, gained in a relatively few 
years, attests to this concept of pediatries. 

Wetzel 1 early pointed out the beginning signs of simple nutritive failure, 
as mirrored on the grid by “cross channelling” and “low angle drift.” We 
wish to present a preliminary report of similar changes in relation to the incipient 
stages of true celiac disease, clearly demonstrable on the Wetzel grid months 
before the onset of recognizable clinical evidences of this well-known disease 
entity. 

We have termed this early phase of the disease the grid prodrome. Although 
seen in the form of cross channelling, it is best demonstrated in the auxodrome 
panel of the grid, usually manifest as a more or less sharp departure of the 
curve from the previously established auxodrome of preferential growth rate. 
In some cases another sharp dip occurs, denoting celiac crisis, soon after the 
onset of clinically recognizable signs. 

The patients to be reported were studied in retrospect as part of a series 
to be reported in detail elsewhere. 2 No prediction can be made, therefore, as 
to whether or not the appropriate diagnosis could have been established during 
the prodromal period and the course of the disease thereby altered. 


REPORT OF CASES 


Case 1. — W. C., a white male infant, was delivered at term, weighing 6 
pounds, 7 ounces. Weight loss and watery stools were first noted at the age 
of (5 months. He was admitted to Children’s Hospital, aged 6*4 months, 
where the important findings included foul, foamy stools containing excessive 
amounts of fat and starch. A gastrointestinal x-ray study showed the moulage 
sign. 3 There was prompt clinical response to standard celiac dietary and 
vitamin therapy. 

Fig. 1 illustrates this child’s grid record. Here the grid onset antedated 
the clinical onset by two months, as indicated by the arrows. 


Case 2. C. R., a white female infant, the result of a normal pregnancy 
was born at term weighing 6 pounds, 7 ounces. Intermittent diarrhea 
began at approximately 7 Vo months of age. At the time of admission to Chil- 
dren s Hospital, aged 9 months, she showed typical celiac stools and characteristic 
body conformation; the duodenal enzymes were normal in amount. She re- 
sponded to routine therapy for a time but was readmitted at 11 months of am* 
m severe celiac crisis associated with a respiratory infection. Thereafter 
improvement was steady. WU11 ’ 
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This patient's grid record is shown in Fig. 2. The arrows denote the grid 
onset which preceded the clinical onset by 3 ] /_> months. The episode of crisis 
at 11 months, associated with severe weight loss, is clearly seen. 

Cask 3. — S. W.. a white male infant, was bom at term weighing S pounds, 
1 ounce. He was believed to he well until 14 months of age, at which time inter- 
mittent diarrhea began. He quickly developed the potbellied habitus and char- 
acteristic stools. Except for minor setbacks, his response to routine therapy has 
been excellent. 

Fig. 3 shows this patient's record, the arrows delineating the 5V4-month 
prodrome. The initial period of weight gain, at the time of grid onset, and the 
relatively slight interference with linear growth as compared to weight gain, 
are unusual, and have not been explained on any basis other than the mild 
nature of the disease in this child, and probable imbalances in body fluid content. 

Case 4. — B. X., a white male infant, was born uneventfully at term, weigh- 
ing S pounds. He had a brief episode of loose stools at 11 months of age, asso- 
ciated with a respiratory infection; by 14 months of age he had typical large, 
fatty stools and celiac habitus. He improved slowly on celiac diet, with several 
setbacks. 

Fig. 4 shows this child's grid record, the prodrome lasting about 414 months. 
The initial relapse at 19 months of age is also seen. 

SUMMARY AND CONCLUSIONS 

Four cases of typical celiac disease and their growth curves on the Wetzel 
grid have been presented. They illustrate the grid prodrome phenomenon, in 
that the onset of nutritive failure was demonstrable on the grid from 2 to 514 
months before the onset of recognizable clinical symptoms of the disease. 

The mechanism of the prodromal phase is unknown. We might guess that 
it. represents a stage of very subtle change in growth, ordinarily overlooked, and 
associated with the earliest workings of the defect in absorption of foodstuffs 
which occurs in celiac disease. We do not consider the grid prodrome specific 
for, or pathognomonic of, any one disease entity, but feel that it probably will 
be observed in the incipient and usually overlooked stages of other diseases, 
especially those of a metabolic nature. 

The prodrome was not observed in all cases of celiac disease studied.- The 
exact incidence of this phase must be determined subsequently in a larger series. 

It should be emphasized that the chief value to the pediatrician of such 
methods as the Wetzel grid lies in just such early warning signs as we have 
illustrated, in order to prompt him toward extra vigilance in his management 
of these patients, and by so doing to recognize the significance of the ordinarily 
ignored earliest clinical evidences of abnormal processes. 

The assistance of Drs. Joseph S. Wall amt William A. Howard in the preparation of 
this paper is gratefully acknowledged. 
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STRICTURE OF THE URETHRA IN CHILDREN 

Meredith F. Campbell, M.D. 

New York, N. Y. 

a URETHRAL stricture is a pathologic diminution of the lumen or of the 
J\ distensibility of this canal. If we include the external urethral meatus 
(the pinhole meatus), congenital strictures are of extremely high incidence both 
in male and female children. One-fifth (over 1,000 cases) of the children I 
have seen because of urologic disturbances suffered congenital urethral stric- 
ture either as the fundamental lesion or as an important coexisting one* 
Obviously the condition merits serious consideration among the more im- 
portant lesions of childhood and especially since its neglect may entail grave 
renal damage. Acquired strictures are largely the result of gonorrheal infec- 
tions and, though relatively rare, are of only slightly higher incidence than 
the traumatic variety. 


CONGENITAL STRICTURE OP THE URETHRA 


Pathology . — In the absence of infection, congenital urethral strictures are 
characterized simply by abnormal narrowing of the canal without localized 
periurethritis. These congenital narrowings arc precisely similar to congenital 
strictures so often found in the ureters, biliary ducts, or gastrointestinal tract. 
Yet urinary infection commonly develops in these patients and with it peri- 
urethritis at the point of narrowing. This results in local leucocytic infiltration 
and ultimate laying down of a ring of scar. 

The important as well as the vital pathologic consideration in urethral 
stricture is its effect upon the upper urinary tract and especially the kidneys, 
the ultimate destruction of which may be anticipated unless the obstruction 
is eradicated. Dilatation of the urethra proximal to the stricture ensues, and 
in some boys and girls with stricture of the meatus, we have found the entire 
urethra enormously dilated (Fig. 1). In some instances only the posterior 
urethra is greatly distended. In a 5-month-old boy, a large diverticulum of 
the anterior bulbous urethra nearly disappeared following wide meatotomy 
and dilation of the congenitally stenosed meatus. A diverticulum of the same 
cause was observed in a newborn male in the region of the frenum. As the 
obstruction persists and increases, the bladder becomes dilated and trabecu- 
latcd (Figs. 2 and 4) ; increasing urinary back pressure causes the uretero- 
vesical valve mechanism to give way. The ureters become progressively 
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dilated lateialh and, by longitudinal dilatation, elongated and secondaiilj 
kinked (Fig 3). Iljdioneplnosis deielops and, in adduced eases, the 
kidnejs may be i educed to thin, scaned shells uith little e\eietion Unie- 
lieved, the patient may be expected ultimately to die in uremia or urinal y 
sepsis In seteial cases of stiictme of the external meatus, we have cysto- 
giaphically demonstiated vide dilation of the entne upper urinary tiact 
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Fig. 3. — Congenital stenosis of external vuetlual meatus in an 18-month-old male infant 
with balnmtrc hypospadias The bladder was chronically overdjstcnded with 500 c.c. unne. 
excretory urogram shows m.irked dilation of upper urinary tract, partrcularly left hydro- 
nephrosis and \csical o\ei distention Moatotomy. Indwelling catheter was employed for two 
w celts. 
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(Fig. 3) which disappeared following simple meatotomy and the passage of 
sounds. 

Symptoms . — The symptoms of congenital urethral stricture are predomi- 
nantly those of obstruction with urinary difficulty, frequency, hesitancy, often 
terminal dribbling, and occasionally hematuria. The condition usually pro- 
duces no symptoms until the second or third year of life, but may be manifest 
during early infancy. There is straining to void, the stream is extremely 
small, and with stenosis of the external meatus it may be threadlike and 
projected a great distance. Urination is sometimes intermittent and is 
generally painful. A recurrent, mucoid discharge may be noted. Hernia may 
result from excessive si raining. A great many of the children the writer has 
seen with congenital urethral stricture were referred because of so-called 
enuresis, though with erad’cntion of the stricture the dysfunction has usually 
disappeared. 

With progressive renal injury by urinary backpressure with or without 
complicating infection, the systemic manifestations of urinary toxemia appear 
chiefly as gastrointestinal disturbances, anorexia, or failure to grow. Hyper- 
irritability or sluggishness may result from toxic effects on the central nervous 
system. With the advent of infection there may be fever; the diagnosis 
“pyelitis” is usually then made. 

Ulcerative meatitis is a frequent complication of congenital stricture of 
the urethral meatus in young boys. 1 There is superficial ulceration, a scab 
forms, this is wiped off by the clothing, and bleeding ensues. Parenthetically, 
it is this bleeding which, more than any other manifestation, is likely to direct 
attention to the condition. Healing occurs, the lumen is still further narrowed 
by the resulting scarring, and the cycle repeats itself. This condition has 
received considerable attention in pediatric literature, it having been be- 
lieved by some that ulcerative meatitis results from dietary factors such as 
too much cream, while many have attributed it to the ammoniacal diaper with 
irritating urinary decomposition. 1 et I have seen the condition in many boys 
long out of diapers and firmly believe congenital stenosis of the meatus is the 
basic lesion. The therapeutic test seems confirmatory for I have never seen 
a ease of ulcerative meatitis which could not be cured promptly by wide 
meatotomy and maintenance of a wide open meatus. Although congenital 
stenosis of the external meatus is said to occur only in circumcised boys, I 
have seen it in the uncircumcised, but in the latter group there is no scab 
formation because the ulcer does not have the opportunity to dry. Most of 
the girls I have seen with congenital stricture of the urethra were referred 
for examination because of either persistent pyuria or so-called enuresis. 

Diagnosis . — The diagnosis of stricture of the external urethral meatus in 
boys is readily made by observation of the pinhole-sized orifice. Yet in some 
of these cases the tightest portion of the meatal stricture is 2 or 3 mm. inside the 
orifice, and here the lesion is rccosnized at once by the passage of small sounds. 
Congenital strictures deeper in the urethra are diagnosed by difficulty of 
passage of small sounds, catheters, or bougies, and when the canal has been 
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adequately dilated to permit the introduction of a miniature urethroscope, the 
lesion may be visualized. In stricture, the instrument is grasped by the lesion. 
When the congenital stricture is located in the body of the urethral canal, it 
is often in the anterior bulbous urethra and may extend a centimeter or moi e. 
The bulbomembranous urethra is next in incidence as the site of congenital 
urethral stricture; congenital contracture of the bladder neck is funda- 
mentally the same lesion— simply a congenital narrowing of the vesical orifice. 
In the extremely rare eases of congenital localized total occlusion of the 
urethra, there is an exaggeration of the same embryologic malformation in 
closure of the urethral gutter which produces congenital stricture. 


The diagnosis of congenital urethral stricture in the female patient is 
suggested by difficulty of passage of small sounds which are grasped by the 
stricture. Yet the site and character of these strictures can readily be demon- 
strated by urethroscopy. If an irrigating type of urethroscope is used and 
this is recommended, there should be a small inflow of water at the time of the 
examination. Usually the strictured area will show rigid urethral walls and 
loss of striae and appear as a blanched, constricting ring, the surface of which 
may show congestion, desquamation, erosion, ulceration, or low superficial 
granulation. It may also show the trauma of preliminary instrumental dilation 
with bleeding. In the diagnosis of urethral stricture we prefer to employ 
small sounds rather than small bulbous urethral bougies, and try to confirm the 
diagnosis as often as possible by urethroscopy. 

Treatment . — Congenital stenosis of the external meatus in boys is best 
treated by liberal meatotomy. This is readily performed in the office without 
anesthesia and if done quickly while the glans is firmly compressed between the 
thumb and first finger, is essentially painless (Pig. 5). Often the stenosed 
mcatal opening is too small to permit the introduction of the tip of the knife 
blade, so that preliminary dilation with a probe or 4 P. or 5 P. sound is neces- 
sary. A No. 11 •xr No. 15 Bard-Parker knife blade serves admirably; the tip 
of the knife must be small enough to be introduced into the urethra at least 5 
or G mm. Having widely incised the meatus downward, one can pass suitable- 
sized sounds to insure that the cut is adequate; the incised meatus of a 6- 
month-old boy should accommodate at least a 14 F. sound at the tip, and a 
4-year-old boy should accommodate at least an 18 P. sound. Sounds of 10 P. 


and 14 1* . should be passed to the bladder in these respective age groups to 
be certain there is no other congenital obstruction. Sharp-pointed scissors 
may be used for making the cut but the knife is my preference. Sutures are 
unnecessary. Brief, copious bleeding follows the incision but usually ceases 
shortly. Should it persist, this bleeding is readily controlled by compression 
of the glans for two or three minutes. No dressing is required following 
meatotomy although we customarily fasten a small piece of cotton over the 
end of the penis for thirty minutes until all bleeding has ceased. The obiect 
of tins is to keep the child's clothing clean. The mother or nurse should 
be instructed to separate the incised surfaces of the meatus dailv. After a 
neck, the meatus should he widely dilated with sounds, and again in ten to 
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fourteen days, and at such times thereafter as may seem necessary to maintain 
a widely patent channel. The greatest difficulty encountered in the treatment 
of meatal stenosis is rapid healing together of the incised surfaces so that 
not infrequently a second meatotomy is necessary for a week or two. As in 
the treatment of all varieties of strictures, the condition is cured only when 
the strictured area remains widely and permanentl}' dilated. 



Fizr. 3. — Meatotomy. A, A\ Minute meatus. B, Meatotomy with scalpel. If the glans is 
squeezed tightly simultaneous with the cut, the latter is almost always painless. B\ Meatotomy 
with scissors, but the knife is preferred. C and D, Suture of urethral mucosa to skin to pre- 
vent closure of the orifice healing, but this is unnecessary in children. 

Congenital strictures located elsewhere in the urethra are best treated by 
dilation with sounds. Sometimes this means that the initial dilation must 
begin with an instrument as small as 4 or 5 F., gradually increasing the 
dilation as the caliber of the stricture permits, and without trauma. The 
urethra of the 6-month-old male infant should be dilatable at least to 10 F., 
and that of the 4-year-old male child at least to 14 F. The young female 
urethra will readily take sizes 2 F. to 3 F. larger. Stricture of the external 
meatus in t he female practically never requires meatotomy and will almost 
always respond readily to periodic, progressive dilation with sounds. 

Since the commonly employed curved or straight steel sounds regularly 
employed in adult patients are needlessly large and do not correspond in their 
curvature to t lie anatomic deep urethral curve of young male patients, the 
author devised a set of miniature sounds with short, sharply curved beak 
which represents a modification of the Van IJuren sound adapted to the 
anatomic requisites of the young male urethra (Fig. G°). ; Because the 
urethra in the young girl is so short. I employ these miniature sounds in 
these patients as well. 

•Manuf^ctureJ by J. Skin r Manufacturing Company. I.nnc Irlarnl City. X. y. 
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Urethrotomy, either internal or external, should practically never he 
necessary for the treatment of congenital stricture in the young except m 
those rare instances of total or near-total occlusion of the urethra or m short, 
when no instrument can he passed through the urethra to the bladder 01 
dilation is unsuccessful. Yet occasionally the infant can he spared operation 
by gentle, forceful manipulation and good fortune on the part of the instru- 
menteur. In two newborn male infants aged 8 and 24 hours with complete 
occlusion of the deep bulbous urethra and distended bladder, a 6 F. sound was 
forced through the solid obstructing mucosal curtain, after which the urethra 
was further dilated to 8 F. and an indwelling catheter inserted for forty-eight 
hours. Subsequent periodic dilation was curative. If this maneuver is un- 
successful, urinary extravasation is almost certain to ensue and lequiie 
prompt perineal urethrotomy, at which time the patency of the entire urethra 
can be established. 



Fig. C. — Campbell miniature sound compared with adult Van Buren instrument. 

When the stricture cannot be penetrated, an exploratory sound is passed 
as far as possible into the urethra and the urethrotomy incision is made against 
the tip of the instrument, even though this may mean opening the pendulous 
portion. Following wide incision of the stricture, a catheter is left indwelling 
in the urethra for three days to keep the incised edges of the stricture ring 
separated. Beginning about the fifth or sixth day postoperatively, periodic, 
progressive dilation with sounds is employed to achieve and maintain adequate 
urethral caliber. 

When the lumen of the congenitally occluded urethra cannot thus be 
established, prompt perineal urethrotomy or cystostomy should be performed at 
once to obtain free bladder drainage, and at a later date the urethroplasty 
necessary to construct a patent canal is carried out. 


ACQUIRED URETHRAL STRICTURE 

Gonorrheal urethritis accounts for most acquired strictures of the urethra 
m infants and children, but tbc nature of tbe lesion is often overlooked. A 
physician s 8-year-old boy was brought for examination because of enuresis, 
llespit e bis previous examination by several pediatricians and two urologists, 
a filiform caliber gonorrheal stricture of tbe anterior bulbous urethra°had 
been overlooked (Fig. 7). With conservative, progressive dilation his svmp- 
tmns promptly disapp cared and ultimately the stricture was cured. The mmor- 
r iea occurred at 2 years of age and presumably was a nurse-girl infection. The 
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pathogenesis of gonorrheal urethral stricture in the young is the same as in 
older patients. The columnar epithelium of the anterior urethra favors the 
growth and propagation of the gonococcus but stricture rarely occurs unless 
there is an intense, localized lesion with periurethritis, or treatment has been 
unduly traumatic. In the soft infiltration stage of periurethritis and stricture 
formation there is productive inflammatory reaction with subsequent organiza- 
tion of the exudate and the deposition of a variable amount of scar. There is 
slight sclerosis of the urethral walls as indicated by diminution of the normal 
folds and striae. This is the ideal time to achieve cure of the stricture by 
dilation with sounds. As the inflammatory process continues, there is further 
deposition of connective tissue so that the resulting sear must often be incised 
to achieve the desired urethral caliber. Urethral strictures, whether due to 
gonorrhea or nongonorrheal infections or associated with vaginitis, are often 
multiple and are almost always anterior to the membranous urethra. This 
sear manifests its inherent tendency to contract and insidiously causes grave 
urinary obstruction. Usually inflammatory stricture develops slowly, but in a 
boy with gonorrhea at 11 months of age a filiform caliber stricture at the peno- 
scrotal junction was present at 22 months of age. 





PA-. Postponoi rlu-al vtilcluif m .in s-ir.w-obl I*,, i,.\afiiliiid because of dimes..* • L-onorrlie.-i 

ut 2 >uars 

The symptoms of acquired stricture appear insidiously with slightly in- 
creased frequency of urination later to be followed by urinary difficulty and 
terminal dribbling. The clinical manifestations and diagnosis arc the same as de- 
scribed under congenital strictures. Treatment likewise is identical but gonor- 
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rheal stricture more often has to be cut, and if complicated by abscess, drainage 
is required. Stricture of tlie pendulous urethra not responding to dilation and 
not accompanied by periurethral abscess should be cut on the roof by internal 
urethrotomy. Deep bulbous or bulbomembranous strictures requiring urethrot- 
omy arc attacked by the perineal route. Yet even after surgical urethrotomy, 
the caliber of the urethra must lie maintained by periodic progressive dilation 
until such time as the stricture remains fully dilated, for only then can it be 
considered cured. 

TRAUMATIC STRICTURE 


Most of these are the result of perineal straddle injuries or occur as com- 
plications of pelvic fracture. In children, the incidence usually follows the 
curve of traffic injuries. Straddle injuries most often involve the membranous 
urethra and there is frequently urinary extravasation immediately following 
the trauma. With healing of the traumatic lesion there is a residuum of dense 
periurethral infiltrate, and subsequent sclerosis forms the stricture. A young 
boy I saw had been hit in the penis with a basketball, causing rupture of the 
anterior bulbous segment with wide extravasation; stricture followed but was 
readily controlled by dilation. Since traumatic stricture always follows severe 
injury of the urethra, such injured patients should be observed and pro- 
phylactically dilated periodically for a number of years to be certain there 
is no interference with urethral drainage. Occasionally in localized traumatic 
stricture of the deep bulbous urethra excision of the scar-bearing area with 
end-to-end .anastomosis of the urethra is successful. 


Instrumental traumatic stricture of the urethra has been more commonly 
observed by me than any other form of trauma. This is due to failure of the 
instrumenteur to exhibit proper delicacy and gentleness in the passage of in- 
struments as well as an absolute respect for the urethral caliber in selection of 
the size instrument he will employ. Several children have been seen with 
severe traumatic strictures of the bulbous urethra following cystoscopic in- 
strumentation months or years before and, in at least two instances, I was 
responsible. ^ et probably the greatest horror of this variety to come to my 
attention was a young boy whose urethra was densely strictured from end to 
end following cystoscopy months before in one of our leading medical in- 
stitutions. Here a cystoscope entirely too large for this young boy’s urethra 
had been employed, with a consequent ripping of the mucosa from meatus to 
bladder outlet. Parenthetically, trauma can be avoided in such a case by per- 
forming the cystoscopy through a perineal external urethrotomy opening. We 
have observed stricture to occur in some instances particularly at the meatus, 
following the protracted use of the indwelling urethral catheter. 


Occasionally the urethra is injured by the self-introduction of trauma- 
tr/.mg objects into the channel— pins, needles, sticks, glass rods, and so forth 
m both sexes. In one instance, the mother tied a string about the base of the 
perns of a ;>-vcar-old boy with acute gonorrhea, to stop the discharge This 
resulted m penile thrombosis, periurethral abscess, urethral fistula, and filiform 
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stricture. The condition was corrected by removal of the constriction, wide 
incision of the thrombosed structures, and periodic, progressive dilation of the 
stricture with sounds. 

Prognosis . — The prognosis of all types of stricture is dependent upon the 
pertinacity with which periodic dilation of the urethra is performed. With 
proper follow-through in these cases, cure of the stricture usually can be 
anticipated, but most patients with even moderately severe stricture should have 
the benefit of annual or even semiannual dilation for many years. Failing 
in this, operation, reoperation, extravasation, or fatal urinary sepsis may be 
expected. 



I* is* S. Extravasation occurring at site of surgical stricture following’ perineal closure of 
urethrorectal nstula in a boy of 7 years. 

CO.MPUCATIOY OP STRICTURE 

Ulcerative mcatitis lias been discussed. Acute periurethritis, even pro- 
gressing to periurethral abscess, may occur at the site of stricture upon ac- 
quisition of fresh infection or exacerbation of a smoldering one, and par- 
ticularly when there is increased urethral constriction or external trauma. Yet 
with the liberal employment of present-day chemotherapy and antibiotic 
therapy, such complications should occur rarely or not at all. If the condition 
remains a periurethritis, its resolution can be great h* accelerated by periodic 
urethral dilation. If the lesion progresses to abscess formation, external drain- 
age and urethrotomy are necessary. 

Fistula will rarely follow external urethrotomy if periodic dilation of the 
canal is maintained postoperatively. Even in the young, prostatitis regularly 
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accompanies urethral stricture, and epididymitis, acute prostatitis, or urinary 
extravasation occasionally occurs. Urinary extravasation is most likely to oc- 
cur in the children with traumatic stricture (Fig. 8). 

SUMMARY 

If we include the congenital variety, notably of the external urethral 
meatus, urethral stricture is of high incidence in children of both sexes. Back- 
pressure damage of the kidneys, and particularly when there is complicating 
renal infection, is the vital clinical consideration in urethral stricture. As the 
narrowing and blockage increase the renal damage is accelerated. Symptoms of 
stricture are essentially the same in the congenital or acquired varieties and are 
fundamentally due to obstruction. Congenital stricture of the external meatus 
is readily recognized by inspection alone, and by gentle, intelligent instrumenta- 
tion all varieties of stricture elsewhere in the urethra can be readily identified. 
The most satisfactoi-y treatment is periodic, progressive dilation with steel 
sounds; urethrotomy seldom should lie required in urethral stricture in children 
and almost exclusively for the treatment of the traumatic variety. 
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CONGENITAL ANAL STRICTURE 


•Joseph Libert, M.DA 
Hextixgtox, N. Y. 

C ONTRARY to popular conception, congenital anal stricture or stenosis with 
its sequel of anal fissure or ulcer is comparatively common. Frequently 
missed for lack of systematic examination of the rectum in the newborn infant, 
these malformations may go unobserved. Daniels states that “unless they pro- 
duce mechanical impediment to alimentation or become incompatible to life, 
they may not come to the attention of the attending physician; hence no accurate 
statistics are available."’ 

In general, statistics on malformations of the anus and rectum point to an 
incidence of 1 in 10,000 births : but investigation will always show these figures 
refer to imperforate anus and rectum, or to congenital abnormalities existing 
between the anorectum and urogenital organs. As examples of statistical varia- 
tions with reference to congenital anal stricture, Webb noted four cases in 150 
consecutive deliveries, and Zahorsky found a palpable ring in fifteen out of sixty 
eases brought to his attention for anorectal complaints. Of sixty-one cases of 
anorectal conditions in infants and young children seen in my own practice 
during the past three years, the breakdown revealed: 


Imperforate anus 

1 

Anal fissure 

14 

Anal ulcer 

S 

Anal crypt it is 

12 

Anorectal polyps 

2 

Prolapse of rectum 

2 

Congenital anal stricture 

22 


Accurate statistics on varying degrees of congenital anal stricture could be 
available only if a digital examination were performed on every newborn infant 
following delivery. The importance of such examinations cannot be overesti- 
mated; for it is only in the early stages that we may hope to remedy the eases 
of complete occlusion, and it is at this stage also that much can be done to pre- 
vent the minor malformations from proving serious in later life. 

Tuttle states that the anus may appear perfectly normal on superficial ob- 
servation, but examination will show it to be unusually narrow at some portion. 
This narrowing may take place at any point from the anal orifice to its junction 
with the rectum, or it may extend throughout the whole length of the anus. 
Since the length of the anal canal vaiies from 1 to 3.1 cm. with the lower limit 
prevailing in infants and young children, the impediment is found as soon as 
the finger is inserted into the canal. It may be at or just inside the aperture. 
Ill my own cases, the strictures were located anywhere from 1 to 3 cm. proximal 

•Clilcf of Proclolopy. Ihintlnpton IIn*pftnl. 
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to the anal orifice, with an average depth of 1.5 em. The narrowing may be 
annular and very short, being formed by bands or membranes extending from 
one side of the anus to the other, or it may appear to have a sickle or diaphrag- 
matic-like appearance. This condition differs from the narrowing of later life 
produced by pathologic causes in that there is no hypertrophy of connective 
tissue, no cicatricial tissue, and no hardening of the parts. The conditions at- 
tributable to inflammation develop after birth, owing to the passage of fecal 
matter through this abnormally narrow channel, with subsequent irritation 
therefrom. 


Embryology 


Inner and outer 
layers of mesoblasf 
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Anal 
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Fie. 1. Schematic presentation of pertinent embryology in normal and abnormal fusion of 

rectum and proctodaeum. 
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Fie. 2. Schematic presentation of various degrees of congenital anal stricture. 


Complications with Stricture 
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Tiic anal canal at birth ought to admit with comparative ease the little 
finger of a man’s hand. When narrowing is prononneed one finds it difficult or 
impossible to introduce the finger through the contracted canal. These cases are 
the ones in which children are reported to have been constipated all their lives, 
and in which children frequently develop anal ulcers or fissures early in life due 
to tearing down of the stenosing tissue. Tuttle feels this condition should not 
be called stricture at the time of birth, because that term designates a pathologic 
narrowing of a canal which previously had been of normal proportions. It is 
true when these cases are treated later in life that the condition is one of stric- 
ture, referring, of course, to its origin and not to its pathology. 

There can be no disagreement with Daniels' statement that “if one under- 
stands the fundamental steps in the evolution of the nno-rectum, one can almost 
visualize the various defects which might arise from arrested or faulty develop- 
ment as a result of imperfect obliteration of the proetodeal membrane.” Crowell 
and Dulin state that “most anomalies are due to arrests or abnormalities of 
development arising in the 7th or Sth week of embryonic life. In the embryo of 
six weeks the cloaca is divided longitudinally by a down-growth of the uro-rectal 
septum. But for a time there is a small opening between the uro-genital tract 
and the hindgut. which is known as the eloaeal duct. Failure of the cloacal duct 
to close accounts for the anomalous connections between the uro-genital tract 
and the rectum.” Ladd and Gross state that “in the 22 mm. stage (late in the 
7th week) a primary perineum is present. The perineum develops by the divi- 
sion of the cloacal membrane into the uro-genital membrane anteriorly and the 
anal membrane posteriorly, and by a down-growth and in-growth of the mesen- 
chymal elements between these two membranes. Late in the 7th week, the uro- 
genital sinus lias acquired an external opening, but the anal membrane does not 
rupture till later. A small dimpling of the anal pit forms the proctodeum, which 
inpockcting continues until the proctodeum and rectum join their lumina by 
rupture of the anal membrane.” 

This phase of the embryology may appear clearer to some readers by 
Tuttle's terse description: “the epiblast of the proctodeum (embryonic anus) 
and the hypoblast of the hindgut approach each other, and on conjunction form 
a double septum. The absorption of the septum renders the conjunction of the 
anus and rectum complete, and leaves a narrow zone that indicates the transition 
from mucous to mueo-eutaneous tissue known as the pecten. This zone marks 
the lower limits of the rectum and the upper margin of the anus.” 

Congenital anal stenosis or stricture results from incomplete rupture of the 
membrane. Persistence of the membrane produces an imperforate anus. 

Since most infants cry, have colic, and are more or less troubled with con- 
stipation or loose stools, these things aic accepted for the most part as normal; 
and the parent, in consequence, docs not go to the physician to have a rectal 
examination of the baby. Instead, nothing may be done, or else the formula may 
lie changed, or suppositories, enemas, or cathartics given. And many times 
everything clears up quite well with such procedures. But when an infant at 
bowel movement continues to cry, draws up his legs, screams, and the stools 
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come out in a narrow, ribbonlike manner with evident signs of unusual straining 
or with a history of such constipation that might lead the physician to think he 
is dealing with a partial obstruction or Hirschsprung’s disease, and when an 
older infant or young child similarly strains at bowel movements, cries, fears to 
go to the commode, has to be threatened Or cajoled, or promised rewards, and 
may likewise have the type of constipation mentioned above, then certainly a 
rectal examination is in order. Often these little patients are dismissed by the 
general practitioner or pediatrician with a prescription for a suppository o.r 
change of diet ; if this does not suffice, then in desperation laxatives or cathartics 
may be given. With negative results, the physician may discharge the patient 
as being pampered or of a neurotic type or he may vary the approach by saying 
the mother is ovcrattentive and that either one or the other should see a psychi- 
atrist. If the patient is not dismissed, the doctor will do a rectal examination 
and then find the anal canal narrowed : caused either by spasm due to an anal 
cryptitis, fissure, or ulcer, or else to a partially obstructing membrane of varying 
degree, the so-called congenital anal stricture or stenosis. The examination fre- 
quently reveals a fecal impaction above the narrowed zone. If a fissure or ulcer 
is found in conjunction with the stricture, the former is the result of a tearing 
down of the membrane secondaiy to pressure from straining during defecation, 
in an attempt to force the contents past the pathologically narrowed anoreetum 
or anal canal. Most congenital strictures, unless found to be too thick, extensive, 
or unyielding, will clear up by means of dilatations. The stricture should be 
dilated daily with metal or gum elastic catheters, increasing the sizes to the point 
at which the little finger can be introduced. If, at the end of three to four 
weeks, considerable improvement is noted, then the parent is instructed to con- 
tinue the procedure two to three times weekly up to six months. It is not always 
necessary to perform the dilatations daily, and many parents, after observing 
the procedure in the office a few times, arc able to cany out the technique very 
well and capably at home, bringing the little patient to the doctor’s office occa- 
sionally for check-ups in order to observe progress of the condition. If there is 
a concomitant superficial ulcer or fissure, it may be touched up with 10 per cent 
silver nitrate solution, which latter treatment is likewise sufficient for most 


superficial ulcers, fissures, or abrasions present in the absence of congenital anal 
stricture. If dilatations as outlined above afford little or no abatement of symp- 
toms; or should the patient be in such a state that he cannot endure up to several 
months of dilatations, let alone the parents putting up with it, then it is ad- 
visable to resort to the following surgical procedure; effect multiple radial in- 
cision.-, of the stricture down to the external sphincter; free adhesions to the 
latter by miming the points of a scissor between the sphincter and occluding 
membrane; and supplement post operatively with dilatations twice weekly for 
two to three weeks. I would like to emphasize that in the technique I use no 
tissue is excised, and natural, painless movements occur in one or two days after 
the operation. Of the twenty-two eases of eoimenital anal stricture which I have 
seen m the past three yearn, eleven cleared up by dilatations, and the eleven 
vOuch faded of such response were cured surgically by the method outlined 
l be Pat, cuts referred who were subsequently operated upon bad alre lv 
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received the benefit of nonsurgical methods, with unsatisfactory results. Those 
sent for examination without prior treatment were always given a course of 
dilatations either by myself, the referring physician, or the parent, unless the 
extent of the condition did not warrant delay. Such eases as were improved by 
nonsurgical methods over a reasonable period of time never came to surgery. 
I would consider three to four weeks a reasonable length of time for nonsurgical 
treatment to indicate its worth. If little or no improvement is noted by the end 
of that period, continuing such methods for several months longer would hardly 
create any change for the better. The physician might be willing to continue 
further along this course, but not so the patient (who has very little to say in 
the matter), and surely not the parents, who have to put up with the infant or 
child at home. 

CONCLUSION 

Congenital anal stricture or stenosis is comparatively common, easy to 
recognize by digital examination of the anal canal, and just as easily missed 
because of failure to perform the examination. A rectal examination is always 
in order when the parent continues to tell the physician of the infant's or child's 
abnormal bowel habits. Owing to lack of reliable statistics inherent in the con- 
dition itself, one cannot state with any reasonable degree of accuracy the relative 
number of cases which clear up spontaneously, respond to nonsurgical methods, 
or arc relieved only by surgery. Of twenty-two cases of congenital anal stric- 
ture seen by the author in the past three years, eleven, being resistant to non- 
surgical treatment, were satisfactorily eliminated by a simple surgical procedure. 
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TUBERCULIN PATCH TEST 

Further Study of Modifications of the Normal Procedure 

Joseph Schwartzman, M.D., and Marion Cerone, R.N. 

New York, N. Y. 

tN A previous report, 1 it was shown that the efficiency of the tuberculin patch 
1 test was in direct proportion to the amount of autoclaving to which it was 
subjected, while all other variations attempted at that time had no deleterious 
effect. 

In the present study, further attempts relative to variations in the method 
of applying the patch test were undertaken, among which were the following : 

1. Keeping the patch for one and one-half years before 
testing. 

2. Keeping the patch for four years before testing. 

3. Keeping the patch for five years before testing. 

4. Keeping the patch for five and one-half years before test- 
ing. 

f). Keeping the patch for six years before testing. 

G. Covering the patch with streptomycin solution (0.1 6m. 

per cubic centimeter) and applying immediately. 

7. Covering the patch with streptomycin solution (0.1 6m. 
per cubic centimeter) for twenty-four hours and then 
applying. 

5. Removing the patch after twenty-four hours. 

9. Removing one patch after twenty-four hours and reapply- 
ing a second patch over the identical area. 

10. Leaving the patch on for three days and then reading 
on the fourth day. 

11. Leaving on tile patch for four days and then reading on 
the fourth day. 

As in the first teport, 1 the patch sensitivity quotient (PSQ) was used to 
compare the sensitivity of each variation with the original patch test. In brief, 
this was arrived at by reading each test- as varying from 1 to 4 plus; and then 
the sum of the regular patch readings was designated as the denominator and 
that of each variation as the numerator. A result of 1 or greater would 
indicate that there had been no deterrent effect, while any result less than 1 
would indicate the degree of decreasing accuracy in doing the test under that 
given condition. 

Listed in Table I is each of the eleven modifications, with each number 
corresponding to the variations as listed above. 

AvrnUi- r iio.«,»iial <Uc N °' v York MciUca ' Co " c £e. Flower Fifth 
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Table I. 

Effect of Modification ox 

Patch Sensitivity 

VARIATION'S 

| xo. of tests done 

1 PATCH SEXSITIVITr QUOTIENT 

i 

7 

.92 

r» 

14 

.75 


4 

.73 

4 

5 

.80 

5 

7 

.74 

G 

5 

.95 

i 

5 

.95 

S 

7 

.94 

9 

7 

1.50 

10 

G 

1.00 

11 

6 

1.12 


In addition, it was decided to study the effect of elevated temperature of 
the patient on the pateli test. Therefore, tests were done on the day of elevation 
of temperature and repeated when the temperature was normal for several days. 
Of twenty-three eases tested, twenty-one were negative and two were positive 
at the time of temperature and they remained so after the temperature was 
normal. 

The effect of repeating pateli tests on the same area in nontubercular 
infants was studied. As soon as one pateli was removed, another was reapplied 
in the identical area. In eight cases, ten consecutive patch tests were performed 
in the above manner and all were negative. In two of the eases a dermatitis 
was noted in the region of the adhesive. In three of the cases patches were 
repeated in three and six months after the original testing and they persisted 
negative. 

The effect of multiple or repeated patch tests on positive patch test cases 
was also reviewed. In this study, forty-three positive tuberculin cases were 
studied and the number of patch tests done varied from two to sixteen. In 
each case, at least two tests were done at one time and in twenty cases three 
were done simultaneously. In five others, four were done at one time and it 
was in one of the latter group that a reaction of temperature and generalized 
adenopathy was noted on the second day, and subsequently cleared up within 
one week. This gives a ratio of one reaction out of forty-three cases, or 2.3 
per cent. These results arc listed in Table II. 


Table II. Effect of Rf.feated Patch Tests ox Tuberculin -Positive Cases 


xo. OF CASES 


TOTAL XO. OF PATCHES 

rer: case 


NO. OF REACTIONS 


IS 

15 


3 

4 
G 
7 

10 

11 

1G 


Total 43 


1 (2.3%) 


DISCUSSION 

Most of the modifications studied in this report were those that might be 
encountered in any hospital, clinic, or private physician’s office. 
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It was noted that a great number o£ the patches that were one and one- 
half to six years old did not stick well and in those eases as well as any others 
demonstrating this defect, the patch was reinforced with new adhesive. When- 
ever there was a variation in the reaction of the two sides of the patch, the 
stronger reading was recorded. From the study it would seem that the age of 
the patch has some effect on the value of the test, since the PSQ dropped from 

0.92 for those one and one-half years old to 0.75 for those four to six years old. 
Peculiarly enough, the results for the four- and six-year-old patches were almost 
identical. 

Streptomycin in a dilution of 0.1 6m. per cubic centimeter had practically 
no effect on the test, even when left in contact with the patch for twenty-four 
hours prior to its application. 

Removal of the patch after twenty-four hours only affected the results 
very slightly, but reapplying another patch over the identical area accentuated 
the result. Removal of the patch later than the second day had no deleterious 
effect; if it was left on for four days and then read, the result was slightly 
accentuated. The presence of temperature did not appear to alter an in- 
dividual’s reaction to the patch. 

Reapplying patch tests over the same area in nontubercular infants failed 
to produce any local sensitivity at the time, nor when repeated at three- and 
six-month intervals. This substantiates a previous study 2 in which patch tests 
were repeated every fourth day within a six-month period and no evidence of 
production of any sensitivity was detected. 

Regarding reactions to the patch test, it was noted that out of forty-three 
tuberculin-positive children, only one developed a reaction ; namely, tempera- 
ture and adenopathy, after forty-eight hours. This cleared in one week. This 
reaction occurred in one of the cases that had had four patches applied at one 
time, which corresponded to our previous experience. 1 In the present study, 
the reaction was less than before, probably because fewer patch tests were done 
at one time. This would tend to caution one strongly against the use of 
multiple patch tests at any one time in a positive tuberculin case. 


SUMMARY AND CONCLUSION 

1. Fourteen modifications of the patch test were studied. 

2. Patch test efficiency decreased with its age, being rapid at fh’st and then 
more gradual. 

3. Removal of a patch test after twenty-four hours lessened its accuracy 
slightly but reapplication of another patch in the same area or allowing the 
patch to remain on for four days resulted in an accentuation of the reaction. 

4. Streptomycin applied locally over the patch had little to no effect. 

o. hlevated temperature of the patient had no effect on the result of the 

test. 


fi. Repeated patch tests on nontubercular infants failed to stimulate anv 
sensitivity. 

7. Of forty-three tuberculin-positive children, a constitutional reaction 
occurred in one case (2.3 per cent) but cleared up quickly. 
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8. In conclusion, it can be stated that the patch test appeal’s to he harm- 
less to any nontuhereular individual whereas in tuberculin-positive eases it 
should not he repeated unnecessarily, but more important yet is that multiple 
patch tests should be forbidden. Moreover, it would seem best to do the testing 
with patches that are not too old. If one were to be removed accidentally, re- 
application of another for twenty-four hours would definitely confirm the results. 
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LEPROSY, A DISEASE OF CHILDHOOD 

With Special Reference to Early Findings in Eye, Ear, Nose, and Throat 
of Children Examined at the National Leprosarium at Carville, La. 

David C. Elliott, M.D. 

Carville, La. 

P EDIATRICIANS in the United States generally may be presumed to have 
had little opportunity to observe leprosy. Even in the endemic areas, of 
this country they are likely to exclude it from their considerations, believing 
it to he a disease of adults. Physicians generally fail to realize that leprosy 
in all endemic areas of the world is continued principally through childhood 
infections. The histories of the majority of adult patients in this colony 
clearly indicate that their infections were well established before the age of 
10 years, many having been admitted at the age of 5 years. 

The eye, ear, nose, and throat manifestations of leprosy as seen in the 
children admitted to this hospital might be of value in distinguishing the 
protean rashes of leprosy from some of the childhood exanthemas and skin 
infections which leprosy often simulates. Before discussing these points of 
differential diagnosis it might be well to emphasize the importance of early 
diagnosis in all leprosy control programs. With the earlier recognition of 
leprosy children can benefit from treatment with the newer sulfone drugs 
and thus prevent the irreparable destructive complications of this insidious 
infection which might otherwise incapacitate them permanently. 

susceptibility of children 

Muir 1 summarized the two generally accepted facts about leprosy in chil- 
dren when he stated that they are particularly susceptible to the disease and 
yet will not contract it if removed from the environment of the infectious 
parent at birth. Lara 2 believes that transmission by intrauterine means or 
breast feeding are doubtful questions but further observations are necessary 
before reaching conclusions. Both authors emphasize the danger in delaying 
the removal of the child from the infected home environment even for a few 
days. In a group of 260 leprous children of leprous parents, Lara found the 
first symptoms appearing in children under 5 years of age, manifest at ap- 
proximately twenty months after exposure. Cliiyuto. 3 reporting an extensive 
experience in the Philippines, concludes that most evidence indicates leprosy 
is continued through the particular susceptibility of children under 3 years 
of age, and believes the disease will continue indefinitely unless young children 
are protected. Manalang.' likewise experienced in the Philippines and Orient, 
emphasizes childhood as the period of infection and even goes so far as to 
deny vigorously the possibility of infection in adult life. 

In this consensus on childhood infection we again refer to Chivuto who 
concludes that home isolation is inexpedient for many obvious reasons’. He 

.M„.rov„l f„r publication by the Sur K ,on General of the Public Health Servlce . 
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believes that no eradication or control effort will succeed unless the intimate 
and prolonged contact between the known adult cases and infants is elim- 
inated. He emphasizes an important point, frequently overlooked, that the 
discharged negative patient is potentially just as dangerous to the susceptible 
child as the positive case because of a possible relapse. 

EVULY DIFFERENTIATING SYMPTOMS 

In children and adolescents leprosy often runs a course which may simu- 
late rubella. (It may be of interest that Webster’s Dictionary gives the 
etymology of “measles” as synonymous with Middle English leprosy, for in 
that period leprosy was prevalent in England.) The febrile episode of leprosy 
is known simply as a lepra reaction. The elevation of temperature to 104° F. 
or higher, together with general malaise and a rash of small macules over the 
face and extremities, may closely approximate the course and appearance of 
measles. One confusing example is that of a Negro boy 12 years of age who 
was excluded from school with “measles.” After this early rash and the 
febrile reaction continued for several weeks the patient developed nodules 
as seen in Fig. 1. These alone were present on admission to this hospital. 



J’jfT* 1 * — Ncnro bo\ aged 12 vears excluded from school with a diagnosis of "measles" Note 
the nnclnrosN and od *>111*1 of the nates. He lived in an endemic area (Texas). 

There is no reference to leprosy in the family history. The mother died at the 
age of 30, and one brother and one sister died prior to the birth of this patient. 
All these deaths were from undetermined causes. In 1942 the boy was treated 
for “chicken pox.” The distinguishing features of leprosy which might have 
been found on this boy even at that time are his ears, for the characteristic, 
full, pendulous lobes and the nodules on the auricle are indications that the 
disease has been long established. Likewise the swelling and tenderness about 
the tip of the nose and particularly the edema and infiltration about the alar 
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cartilages is almost pathognomonic. These indicators of nasal pathology o- 
gether with a long-standing history of epistaxis, a very common symptom, 
should have led to an early inspection of the nasal cavity where the granu- 
lomatous mucous membrane over the nasal septum would have been fount 
to be grossly infected with the characteristic acid-fast bacilli of Hansen. 

These nasal symptoms are again demonstrated in Fig. 2 of a Negro boy 
admitted at the age of 11 years. The claim was made that the nodules on the 
hands and legs were of but three weeks’ duration although he had multiple 
macules and induration of the face and brow. The family history is significant 
for his father was a patient at Oarville. 



Fig. 2. 


Fig. 3. 


2.— -A Ncgio boy admitted aged 11 years, with a history of epistaxis. occlusion of 
hires, and edema of the tip, together with Inflltiatton of the brow. His father has leprosy. 
f ,,_ . ?' F; I'l* 1 *’ 0 admitted aged n years, treated for "poison ivy" and "ringworm” 

rinVmMS ''r.lor the diagnosis or leprosy. Note the induration of face, edema of nose, 
and madarosls. He IKetl in nn endemic area (Louisiana). 


Jladarosis is a finding which physicians can use in making a differential 
diagnosis. Our patient in Fig. 1 shows mndarosis which was probably pres- 
ent even before the leprous lesions invaded the eyebrow. This loss of hair 
may include the lashes as well as the brow but is characteristically observed 
in the outer third or half of the eyebrow. Jt is generally bilateral. In the 
group of children in this study mndarosis was seen in ten out of fourteen at 
(lie time of admission. It is our impression that when this condition exists 
leprosy has already been clinically active for as long as five years. Again in 
V )g. 3 madnroMs is shown in a white hoy admitted at the age of 14 years with 



192 


THE JOURNAL or PEDIATRICS 


the advanced lepromatons form of the disease. The induration about the face, 
particularly about the eyes, nose, and ears, together with a lympho-edema 
of the extremities should have led earlier to a correct diagnosis. The eruption 
was first reported at the age of 10 years. The edema, together with the rash, 
misled the physicians, who treated the ease at first as “poison ivy.” As only 
a slight degree of success followed the local therapeutic measures and mac- 
ules appeared, the diagnosis was changed to “ringworm.” This boy had 
advanced nasal findings with a history of many attacks of epistaxis during 
the previous four-year period. A school physician commented upon his ex- 
tremely enlarged tonsils, which probably showed a tenacious semiplastic 
material plugging the tonsillar crypts. This material was not caseous 
and was not expressed from the tonsils. A tonsillectomy was performed with 
a resulting exacerbation of all of the skin lesions. After a febrile period of 
a few weeks with no change in the macular eruption and general edema, a 
diagnosis of leprosy was made. This boy’s family history, as reported, is neg- 
ative to date, although he has resided in an endemic area since birth. 



Fie. !. — A Negro boj. admitted sit Uio age of 11 years with a history of leprous lesions 
since the age of 3 years. Note the edema at the tip of the nose, induration of the brow, and 
nodules on the face. The mother and maternal grandmother have ieprosv 


Thesc characteristic changes of the loss of hair in the external margins 
of the hrow and the induration in the face with the edema about the nose are 
again shown in Fig. 4. This Negro child admitted at the age of 5 years had a 
history of many episodes of rhinitis, epistaxis. and a macular eruption over 
the face and body since the age of 3 years. Ilis mother is a patient in this 
hospital and his maternal grandmother died here. Tin's family history, inci- 
dentally, shows the relentless continuance of leprosy through generation 
after generation when no control program exists to remove children from 
the infected environment immediately at birth. 
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There seems to be little pathology of the ear except for the characteristic 
skin lesions over the auricle and the large, pendulous lobes developing as the 
disease becomes established. We have not seen liyperaesthesia or anaesthesia 
of the external ear, nor have the children shown any thickening of the great 
postaurieular nerve. There has been no nerve deafness in the group and only 
one child, a Mexican girl of 14 years, showed otitis media. This girl, though 
not admitted until recently, has had leprosy since the age of 5 years, her early 
lesions being of the lazarine, sharply cieumscribed, hemorrhagic-necrotic type 
resulting in deep scarring. Oddly enough no loss of cilia or brow hair was 
observed. She showed advanced leprous changes in the auricle. Her ocular 
findings, however, were of special interest. 

The conjunctiva were free of disease and there was no evidence laterally 
at the limbus of the episcleritis so often seen in patients who have had leprosy 
for more than ten years. On slit-lamp examination this girl showed the charac- 
teristic beading of the corneal nerves. Twelve of the fourteen children showed 
this phenomenon in each eye and a thirteenth showed it in the right eye only. 
These points of brilliance stand out on the shaft of the corneal nerves and 
seem to be an infiltration along the sheath representing in vivo and in miniature 
the infiltration of the peripheral nerves commonly seen in the more advanced 
stages of the disease. This beading is characteristically found in the corneal 
nerves of the superior and temporal quadrant, usually bilaterally. It is our 
belief that these findings indicate that the infection has been present for 
about ten years because the average age of this group is 11 years and the 
established diagnosis dates range from 3 months to 10 years prior to admis- 
sion. This infiltration may be the only finding in an otherwise healthy cornea. 

A punctate keratitis develops in these same areas of the cornea and is 
usually bilateral, following a symmetrical pattern in the superior temporal 
quadrants. It was found, however, in only six of the children in the group 
when studied with the slit-lamp. In young adults and more advanced eases the 
punctate keratitis together with an interstitial keratitis may be seen in these 
same areas but probably not before the disease has been established for fifteen 
or twenty years. The six children showing a nebulous microkeratitis in the 
substantia propria in the vicinity of the damaged corneal nerves had an aver- 
age age of just over 13 years, the youngest being 11, the eldest 14 years old. 
All had the lepromatous form of the disease. 


A vascular change at the limbus which is quite characteristic and which 
may be referred to as leprous neovascularization was found in eleven of the 
fourteen children. This is first recorded by Vale 7 in his work Subsidiary 
Studies of Leprosy of the Eye. Vale believes this vascularization mav appear 
as a benign manifestation before any dermatologic symptom of leprosy exists 
AVith the corneal microscope these capillaries can be seen to drain from deep 
within the cornea a rapid flow of blood and they unite over the limbus to form 
a large vessel concentric with and upon the corneal scleral junction. This 
again is laterally and along the superior temporal quadrant where this vessel 
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can often lie seen with the naked eye. This leprous pattern is quite different 
from the normal radially disposed capillaries at the limbus. 

An additional slit-lamp observation in this group of children is the fre- 
quent occurrence of filaments in the anterior chamber. These ai'ise from the 
surface of the iris but should not be confounded with remnants of a persistent 
embryonic pupillary membrane. In eight of the fourteen children these fila- 
ments. generally incorporating particles of pigment, were found in the an- 
terior chambers in many fantastic patterns. They were sometimes attached 
to the posterior surface of the cornea or might loop across the pupil to the 
opposite margin of the iris. Their attachments seem to be upturned sec- 
tions of the mesodermie layer of the iris frequently rolled back for some dis- 
tance along the margin of the pupil or punched out in moth-eaten patterns. 
Some eyes showed pedunculated free ends of this iris tissue waving like hydra 
in the aqueous. This finding occurred in about 60 per cent of the children 
studied, and is, we believe, a complication seen within the first few years of 
infection, for it was a prominent finding in a child 4 years old. 

In none of the children have we observed the “pearl” formations of 
leprous iritis which are commonly seen in adults with a lepromatous form of 
the disease. The one possible exception to this was the 14-year-old girl who 
has had leprosy since the age of 5 years, but has had no sulfone treatment. 
In the extensive network of filaments in her right eye there are small semi- 
gelatinous masses on the iris at the point of attachment of the filaments. These 
are neither waxy nor white, yet in form arc similar to the discrete “pearls” 
of leprous iritis seen in more advanced eases.. This child likewise showed the 
only evidence in the group of serious involvement of the lens. On the posterior 
surface of the lens of the left eye there was seen with the spot beam of the 
slit-lamp a cluster of small, white nodules similar to those observed in leprous 
iritis. In three other children the only changes on the lens were particles 
and granules of pigment which were not remarkable. Tn none of the children 
was there any impairment of normal visual acuity. 

Normal fundi were found on ophthalmoscopic examination in twelve of 
the fourteen. However, in a female white child 4 years of age a distinct patch 
of choroiditis approximately 3 mm. in diameter was noted nasally in the left 
eye. In a similar area and again in the left eye a patch of choroiditis was seen 
in a white boy of 13 years. This is considered by some writers as a sign of 
latent leprosy. 8 It is interesting that this 4-year-old child presenting the 
choroiditis had a most lavish display of wisps and filaments in her right eye 
only, but she showed beaded corneal nerves in each superior temporal quad- 
rant and an extensive epicorneal vascular network in these areas. Der- 
matologically she had but one maculelike area which did not show bacilli in 
the biopsy, but which histologically was reported as leprous in character. 
This rather well illustrates (‘hiyutoV contention that it is an error to depend 
exclusively upon the demonstration of acid-fast bacilli for the establishment 
of the diagnosis to the exclusion of clinical-pathological findings and a family 
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history that is positive. This child’s mother has moderately advanced, 
lepromatous leprosy. 

CONCLUSIONS 

IVe wish to stress the importance of early diagnosis as an essential feature 
of any public health approach to the control of leprosy, and to emphasize the 
need for disseminating to all physicians in endemic areas medical information 
upon the earliest symptoms of leprosy, particularly in children. While the 
ultimate control of leprosy undoubtedly involves the removal of children at 
birth from the infectious environment, clinicians interested in the individual 
child must be more familiar with the disease in order to give their patients 
the benefits which may accrue from early treatment with the sulfone drugs. 

Our findings and observations are limited to the small group of fourteen 
children admitted to the National Leprosarium in the last two years, and can- 
not, therefore, compare with the observations of other workers in those parts 
of the world where the truly early manifestations of leprosy in infants and 
children under 3 years of age can be studied. It might be misleading to as- 
sume from our limited illustrations that leprosy in the children of the United 
States is restricted to boys and is predominantly in the Negro. This is not the 
case, for in this group of fourteen children there were eleven boys, six being 
white, and all three of the girls were white. The fact that so few girls are 
admitted to this hospital rather indicates the widespread practice of retaining 
girls within the family until such time as the extensive complications of the 
disease compel the family to seek complete hospital care. Most writers report 
in the Philippines the infection rate in children under 5 years of age as being 
the same for both sexes. 

In a differential diagnosis of leprosy from other chronic skin diseases or 
some of the common exanthemata of children an ophthalmological study is of 
considerable value. Even without access to such consultations the pediatrician 
and general practitioner in areas where leprosy is endemic should become 
more familiar with the common and characteristic external manifestations of 
this disease, particularly as seen in the eyebrows, ears, the eye, and the nose. 
In addition they should remember that in families where a case of leprosy is 
known to exist all younger members should be carefully scrutinized and ob- 
served for a period of years as the incubation period of leprosy is unknown, 
extending in some cases to a period of twenty years. 

Although intensive therapy with the sulfone derivatives may be of great 
benefit to the individual child, it should be emphasized again that treatment 
alone will not by any means prevent the spread of this disease. As Muir 0 
emphatically states, leprosy would die out of an endemic area within two gen- 
erations if all children were kept free from contact with either known posi- 
tive eases or so-called negative-discharged patients. 


summary 


! An abstract or prevailing opinion eoneerning the special susceptibilitv 
o f children to leprosy emphasizes the continuation of this disease primarily 
as a disease of childhood. 1 
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2. The diagnostic fea tuies and distinguishing characteristics of leprous 
lesions about the eyes, ears, nose, and throat with which the physician should 
become familiar are cited with illustrations and case reports. 

3. In endemic areas m the United States leprosy appears to be a disease of 
childhood generally acquired before the age of 5 years. 

4. If erroneously diagnosed or if recognized but hidden in the family, 
these cases may be foci for exposing other children in the community. 
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POTASSIUM BROMATE POISONING 


William Kioto, M.D., and Kenneth W. Dumars, M.D. 

Denver, Colo. 

T he effects of ingestion of bromates on man have received little attention in 
the medical literature. Two fatalities with severe kidney damage have been 
reported. 1 ’ 2 It is the purpose of this pap.er to report three patients showing 
varying degrees of toxicity due to ingestion of potassium bromate. The first 
showed severe toxic nephrosis with anuria, the second mild renal irritation with 
oliguria, and the third gastrointestinal irritation with no evidence of kidney 
damage. 

CASE REPORTS 


Case 1. — E. W., a 3-year-old white male child, was admitted to the pediatric 
service of Colorado General Hospital on June 11, 1947. Six days prior to 
admission he had ingested an undetermined quantity of permanent wave solu- 
tion neutralizer, followed by vomiting, diarrhea, and virtually complete anuria. 
He had not been febrile. On the day of admission his parents noted that his 
face appeared puffy. His past history and family history were noncontributory. 

The physical examination was normal except that the child appeared slightly 
ashen, hyperpneic, and his face was puffy. No pitting edema was present. 
Laboratory findings on the day of admission were as follows: blood sugar 205, 
nonprotein nitrogen 225, urea nitrogen 170, creatinine 25 (all figures represent 
milligrams per 100 c.c. of whole blood). Serum chlorides were 89 meq. per liter, 
and serum carbon dioxide was 6.7 meq. per liter. Hemoglobin was 10.2 6m.; 
red blood cells, 3,780,000 ; white blood cells 7,200. Analysis of the initial urine 
obtained on June 13 showed 2 plus albumin, a trace of acetone, and some 
degenerated, granular easts. 

Treatment consisted of peritoneal lavage and parenteral fluid administration. 
Kidney function returned rapidly after the third day of hospitalization. 3 Before 
discharge, July 12, 1947, analysis of urine revealed normal findings. A concen- 
tration test showed a maximum specific gravity of 1.015, and phenolsulplion- 
thalein test showed 40 per cent excretion. The blood sugar was 114 mg. per 100 
c.c.; nonprotein nitrogen, 39 mg. per 100 c.c.; and carbon dioxide, 23.4 meq. per 
liter. Mantoux test was positive in dilution of 1:10,000. X-rays of the chest 
and abdomen were normal. 

The child was followed in the Pediatric Outpatient Department from Au- 
gust, 194/, to November, 194/. No signs referable to kidney or liver damage 
were noted. His nonprotcin nitrogen on one determination was 36 mg. per 100 
c.c. No urines revealed greater concentration than that recorded before his 
discharge from the hospital. Follow-up chest x-rays showed development of a 
primary tuberculous complex. 


Prom tlio Pediatric Service of the Unlvorsltv 
Ornornl Hospital. 


of Colorado Medical 


Center and 


the Denver 


107 



19S 


THE JOURNAL OF PEDIATRICS 


Case 2. — D. B. This 214-year-old white female child was admitted to Denver 
General Hospital March 7, 194S, approximately forty-five minutes after having 
ingested one-third cup of home permanent wave neutralizer solution. The 
child’s mother had discovered the accident immediately and had given the child 
a mixture of raw eggs and milk, which had been vomited promptly. She had 
repeated this, and the child had repeated emeses prior to her admission to the 
Emergency "Ward at Denver General Hospital, where she received gastric lavage. 
Past and family histories were noncontributory. 

Physical examination at the time of admission revealed an acutely ill, semi- 
lethargic. retching white female child with slight abdominal distension. No 
other abnormal physical findings were apparent. The child was given a hypo- 
dcrmoclysis of 5 per cent glucose in distilled water and allowed to take milk and 
lactatc-Ringer’s solution to tolerance every three bom’s. She retained very little 
oral fluid and was started on intravenous fluids the following morning and main- 
tained on parenteral fluids for the succeeding forty-eight hours. 

During the first forty-eight hours of hospitalization the child was almost 
anuric, voiding only 70 to 100 e.c. of urine, which was not abnormal except for 
occasional pus cells, and which had a specific gravity of 1.020. Her initial blood 
chemistries showed nonprotein nitrogen to be 71 mg. per 100 c.c. ; serum carbon 
dioxide was 17.9 meq. per liter. The mild acidosis was corrected by means of 
y G molar sodium lactate. 

The child’s urinary output rapidly increased after the third hospital day. 
The urine obtained on the fourth hospital day revealed innumerable red blood 
cells and pus cells. No red blood cells were found in the urine after the seventh 
hospital day. A culture of urine on the eleventh hospital day revealed the 
presence of Escherichia coli, which rapidly disappeared after treatment with 
streptomycin. 

The child was discharged on the twentieth hospital day. She was readmitted 
on May 4, 194S, for evaluation of possible kidney damage. Repeated urine 
analyses, blood chemistries, and an intravenous pyglogram were normal at this 
time. 

Case 3. — N. C. This 3-year-old white female was admitted to Pediatric 
Service, Denver General Hospital, Dec. 6. 194S, with a history of having ingested 
two to three ounces of permanent wave neutralizer solution approximately thirty 
minutes before admission. 

Physical examination at the time of admission revealed no abnormal findings. 
She was given gastric lavage on admission and 300 c.c. of normal saline solution 
followed by 500 e.e. 5 per cent glucose in distilled water intravenously. Urine 
analyses and other laboratory examinations were within normal limits. The 
child exhibited some vomiting following gastric lavage and appeared slightly 
lethargic throughout the first thirty-six hours. She voided freely during this 
time. No other toxic manifestations were seen through the four-day period of 
hospitalization. 

COMMENT 

The neutralizer supplied with home permanent wave sets consists of the 
bromafe of either sodium or potassium, more frequently the latter. This is 
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supplied as a powder which is dissolved in water to make a solution containing 
9 Clm. salt per pint of water. If this solution is prepared when the wave solu- 
tion is applied, then allowed to stand within the reach of small children for 
hours, it constitutes a hazard. Despite a somewhat bitter taste, solutions left 
about in teacups are inviting to the run-about child, and in the usual dilution 
are not sufficiently irritating to the gastric mucosa to cause immediate vomiting. 7 

Little is written regarding the effect of potassium bromate. Experimentally 
it produces vomiting, diarrhea, central nervous system symptoms (apathy and 
convulsions), hemolysis, and renal damage. At necropsy dogs who have been 
subjected to sodium bromate poisoning show hyperemia, bleeding and erosion 
of the gastric mucosa, and denudation of the esophagus. Renal changes include 
hyperemia, parenchymal bleeding, and epithelial degeneration which is most 
marked in the ascending portion of the loop of Henle. 4 Januschke and Inaba 6 
report that subcutaneous injections of sodium bromate produce methemoglobin- 
emia in guinea pigs, but this has not been confirmed by other workers. 6 Autopsy 
material shows severe kidney tubular damage to be a most prominent finding. 
Necrosis of hepatic cord cells and transverse fragmentation of cardiac muscle 
fibers are seen. 1 

The three cases reported, together with the fatal cases from the literature, 1 ’ 2 
show a range of effects of potassium bromate poisoning in man, varying from 
gastric irritation without evidence of kidney damage (Case 3), oliguria (Case 
2), anuria (Case 1), to fatal termination with toxic nephrosis. 1 - 2 

Gastrointestinal effects of potassium bromate depend on the caustic action 
of hydrobromic acid and free bromine, which are produced by a reaction of 
bromate and hydrochloric acid in the stomach. The renal damage is due in 
part to the products of hemolysis and in part to the oxidizing effects of bromate 
ion of the renal tubules. 4 ’ 6 The first patient showed only a mild degree of 
anemia, and though no tests for bilirubinemia were made, it is doubtful that 
hemolysis was an important factor in the production of his anuria. 

In the three cases presented central nervous symptoms were not prominent. 
Somo gastrointestinal symptoms were present in all three eases. One child 


demonstrated no kidney damage while the other two exhibited varying degrees 
of kidney damage. 

The increasing popularity of home permanent waves makes probable an 
increasing frequency of poisoning with potassium bromate in small children. 
W c have no suggestions for treatment other than that it should be symptomatic 
and that a mild reducing agent such as activated charcoal or dilute sodium 
thiosulfate solution should be used in performing gastric lavage. Bromate ions 
are rapidly reduced after absorption,' and a test for bromate is of no value in 
determining the toxic agent ; however, low levels of bromide do appear in the 
blood stream, and may be of confirmatory value in establishing a diagnosis. 
Although no bromide determinations were made on the three patients reported, 
we have recently seen a fourth patient who. following ingestion of approximatclv 
two ounces of coid wave neutralizer solution, showed a blood bromide level of 

ni " b cr Thc coursc this S-year-old boy was almost identical with 

that reported for thc third patient. 11,1 
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SUMMARY 

1. Three cases of poisoning due to ingestion of potassium bromate are 
presented. 

2. These cases illustrate a range of effects of toxic action of potassium 
bromate, varying from moderate gastrointestinal irritation to severe toxic 
nephrosis. 

3. A review of experimental data on the effects of potassium and sodium 
bromate is presented. 
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FEEDING PREMATURE INFANTS 

Comparison Of Four Groups Of Premature Infants Fed Different 

Milk Mixtures 

James W. Bruce, M.D., Louis J. Hackett, Jr., M.D., and 
John E. Bickel, M.D. 

Louisville, ICy. 

E VER since the emergence of pediatrics as a specialty, human breast milk 
< has been considered the sine qua non for feeding premature babies. In- 
vestigations in the past few years, however, have thrown doubt on the un- 
questioned supremacy of mother’s milk in this field. 1 ' 3 It was thought that 
further work comparing the growth and well-being of premature babies fed 
human breast milk with those fed various cow ’s milk mixtures would be valuable. 

It is recognized that premature infants do not handle cow’s milk fat as 
well as some other fats. 4 ' 0 For this reason mixtures low in butter fat content 
or those in which cow ’s milk fat was supplanted by olive oil, corn oil, and other 
fats were used. Also, since premature infants are known to have low serum 
proteins for the first few months of life, 7 it is generally believed that prematures 
do better when higher protein feedings are used than are obtained in human 
breast milk. 

material 

From Sept. 1, 1947, to Aug. 31, 1948, there were 192 premature infants 
born at the Louisville General Hospital. Of these, ninety-one were not suitable 
for our study because they either survived less than forty-eight hours or were 
hospitalized for too short a time to make a study profitable. The remaining 101 
babies comprised the material for our study. These infants were, at birth, 
assigned in rotation to one of four groups, A, B, C, or D. Infants weighing 
less than 1,750 Gm. at birth were assigned in a separate rotation so that all 
groups would have a comparable number of small infants. 

Group A consisted of thirty infants; twenty-four weighed more than 1,750 
Gm. at birth and six weighed less than 1,750 Gm. All of these babies received 
a mixture of three parts human breast milk to one part of skimmed lactic acid 
milk. This feeding contained approximately 6.5 per cent carbohydrate, 2.S 
per cent fat, and 2 per cent protein, and had a caloric value of approximately 
0.61 Caloric per cubic centimeter (see Table I). 

Group B consisted of twenty-six infants; twenty weighed more than 1,750 
Gm. at birth and six weighed less than 1,750 Gm. These infants received a 
powdered, modified cow’s milk preparation (Similac 6 ), in which part of the 
cow’s milk fat was replaced by olive, coconut, and corn oil. This feeding con- 
tained approximately 6.8 per cent carbohydrate, 3.4 per cent fat, and 1.5 per- 
cent protein, and had a calorie value of 0.7 Calorie per cubic centimeter. 

Group C consisted of twenty-two infants; sixteen weighed more than 1 750 
t!in - at 1,ivlh i,ml six "eighed less than 1,750 Gm. This group received a feed- 

Urom the Dcpirtment of l’cdintries. University or Louisville School ot Medicine. 
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ing mixtiuc of the powdeied, modified cow's milk, as described above (Similac*), 
with added casern hydrolysate (Piotolysatef). This mixture contained ap- 
pioximately 6 S per cent caxboln diate, 3 4 per cent fat, and 5 5 per cent piotem, 
and had a caloric value of approximately 0 S6 Caloiie per cubic centimeter. 


T vni r I PrEpvr.vnox axd Composition- of Feedings Used 
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Group I) consisted of twenty tluee infants, fifteen weighed more than 1,730 
Gnu at biith and eight weighed less than 1,730 Gm These infants received a 
powdered, half-skimmed cow’s milk picparation (Alactat), which provided 
•lppioximatcly 5S per cent eaibohydrate, 15 per cent fat, and 41 per cent 
pi olein, and had a ealonc value of appioximatelj 0 61 Calorie per cubic centi- 
meter. 

METHOD 

For the first twelve hours of life, sometimes longer m the ease of very small 
infants, all picmatiues received nothing by mouth During the next twelve 
horn's all received feedings of 3 pei cent glucose solution For the second 
twenty-four-hour peiiod dilute feeding mixtmes A. B, C. and D weie given to the 
respective groups Usually after forty -eight horns mixtures A, B, C, and D 
were given in undiluted foim .1 t luce-hour feeding schedule was maintained 
uniformly. No attempt was made to standardize the caloric intake in leims of 
body weight Rather, depending upon eacli infant’s appetite, the least amount 
of the inixtme which would pioduce a peiccptiblc weight gain, and at the same 
time satisfy the infant s hunger, was oideied Feedings weie incieased by- 3 to 
5 e.c per feeding per day only when a baby's hunger or failuie to gain weight 
demanded it Almost all infants weie given feedings by bottle tluough a 
soft lubber '‘piemature’ nipple No feedings were foiced, but a few infants 
too weak to nurse weie fed by gavage 

*4 he Miiiil ic u-ul in tine -tilde in, furtn-hid throuUi the courted of M and F. Dietetic 
Laboratories Inc 

ProtoUsntc U«ed in tills «?tud\ was furnished through the courtc*' of the Mo uJ 
J olin^on Compin'. 

tThe \Wctv to *tuvl\ wm; furnish* d through the courted of the Mead Johnson 

Compin'. 
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After the first seven days all infants received daily vitamin supplements 
of 5,000 U.S.P. units of Vitamin A, 1,000 U.S.P. units of Vitamin D, and _ 50 
mg. of ascorbic acid. At the end of the second week the daily administration 

of 0.16 C-im. of ferrous sulfate was begun. 

Each group of infants received identical routine premature nursing care 
until discharged from the hospital. All babies weighed at least 2,500 Gm. when 
dismissed. Some babies whose poor home conditions demanded that we keep 
them in the hospital for a longer time weighed considerably more. 

At the termination of the period of study, the average age when birth 
weight was regained, the average mean weight gain in grams per kilogram of 
body weight per day from the eighth to the eighteenth day of life, and the 
average length of hospital stay were determined for each group and these re- 
sults were compared. 

RESULTS 


Results of this study are recorded in detail in Table II. 

Deaths . — Five of the 101 infants studied died during their hospital stay. 
None of the deaths were directly attributable to the type of feeding received. 
There were no deaths in Group A. One infant in Group B, birth weight 1,176 
Gm. died on the thirty-eighth hospital day after a thirty-hour course of ful- 
minant diarrhea of unknown cause. Two infants in Group C died. One, 
weighing 2,126 Gm. at birth, died on the fifteenth hospital day after a steadily 
downhill course marked by persistent vomiting. The other death in this group 
occurred in an infant weighing 1,290 Gm. at birth. Moderate jaundice and 
macroglossia were the only significant findings prior to death on the seventeenth 
da)'. There were two deaths in Group D. One infant, weighing 1,569 Gm. at 
birth, died of bronchopneumonia on the fortieth hospital day after a stormy 
course during which vomiting was the outstanding symptom. The second death 
in this group occurred on the forty-sixth hospital day in an infant weighing 
2,268 Gm. at birth. Post-mortem examination revealed an interventricular 
septal defect, bronchopneumonia, and atelectasis. 

Age Birth Weight Regained . — The infants fed the powdered, modified 
cow’s milk preparation, Group B, regained their birth weight more rapidly 
than did the infants fed the other milk mixtures. An average of 14.7 days was 
required for these infants to regain their birth weights, as compared to 21.6 
days required for the infants fed the human breast milk mixture, Group A; 
17.2 days for the infants fed powdered, modified cow’s milk with added casein 


hydrolysate, Group C; and 20.2 days for the infants fed the powdered, half- 
skimmed cow's milk preparation, Group D. The over-all average length of time 
required to regain birth weight was 18.7 days. This time is somewhat longer 
than that reported by other authors.®' ® 

Daily 11 right Gain . — The mean average daily weight gain in grams per 
kilogram of body weight from the eighth to the eighteenth day for the entire 
group was 6.o Gm. Infants in Group A and B were above average in this re- 
gard, gaining 7.3 Gm. per kilogram per day and S.3 Gm. per kilogram per day, 
respectively. Groups C and 1) wore somewhat less than average, gaining 5.6 Gnu 
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per kilogram per day and 4.5 Gm. per kilogram per day, respectively. Om 
results here are not comparable with those of other authors, since we used for 
study a period a little earlier in life than is usually used. We did this, however, 
to enable us to study a number of infants who otherwise could not have been 
included. 

Hospital Stay .— The average length of hospital stay was shortest, thirty- 
three days, for the group of infants fed powdered, modified cow’s milk with 
added casein hydrolysate, Group C, and was longest, 41.7 days, for the group 
fed half-skimmed cow’s milk, Group D. The group fed the human breast milk 
plus skimmed lactic acid milk mixture, Group A, had an average hospital stay 
of 38.3 days, while the group fed powdered, modified cow’s milk alone, -Group 
B, remained in the hospital an average of 35.5 days. These periods of hos- 
pitalization are a little longer than those reported by various authors as quoted 
by Wallace, Baumgartner, and Park. 10 

Complications . — Vomiting sufficiently severe to mention occurred in one 
infant in Group A, two in Group B, five in Group C, and three in Group D. 
Diarrhea of more than one day’s duration occurred in one infant in Group A, 
one in Group B, four in Group C, and three in Group D. 

. COMMENTS 

To evaluate the results of this study one must bear in mind the fact that 
these premature babies were not given isoealoric amounts of the various feedings 
used. On the contrary, a modified self-demand regime permitted each baby 
to take or refuse whatever amount he chose. Therefore, our results indicate 
not only the possible advantages of one feeding mixture over another in terms 
of composition and nutritional efficiency, but also compare some of the ill- 
defined, but quite important qualities such as acceptability. For example, even 
though the infants in Group C had the shortest hospital stay, the length of time 
required for these infants to regain their birth weight and the mean average 
. daily weight gain in the early days were less than for those infants in Group B, 
because it was found that the very young prematures more readily accepted 
mixture B, whereas they often refused considerable amounts of mixture C 
until they were several weeks of age. 

The differences noted in the various groups in our study are probably of 
.some statistical significance, but are of far less practical significance. For ex- 
ample, it is impossible to determine by examination at the time of dismissal 
which infants had any one of the various feedings. Further, it does not 
necessarily follow that the more rapidly growing babies are the better babies. 
Lastly, in a study of this nature, it is extremely difficult, to say just what part 
the feeding variations had to play in producing the statistical differences noted. 

A c do not intend to imply, as a result of the study of such a small number 
of prematures, that all premature babies should be fed on a modified self- 
demand basis, nor that any one of the milk mixtures used in this study is 
necessarily ideal for feeding premature infants. More important is the realiza- 
tion that, given an adequate physical set-up and a trained and interested 
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nursing staff, practically all of the currently used human breast milk mixtures, 
as well as cow's milk mixtures, different as they may be in composition and 
caloric value, accomplish the prime purpose of safely bringing an infant from 
the stage of prematurity to a level of relative maturity without nutritional 
deficiency. The speed with which this is done may vary depending upon the 
feeding used, and often speed is important in terms of reducing the cost of 
hospital care. Bear in mind, however, the fact that the premature infant him- 
self is not at all interested in the rapidity with which the steps in his develop- 
ment arc accomplished. So, although we may at times hurry the premature’s 
course, it is just possible that a happier, equally healthy baby may attain his 
relative maturity if allowed to proceed at his own rate of growth on a feeding 
mixture that he readily accepts. 


CONCLUSIONS 

1. Premature infants do as well or better when fed cow’s milk preparations 
as when fed human breast milk mixtures. 

2. Differences noted in the group studied may be more apparent than real 
and may not necessarily be due to the differences in the feedings given. 

SUMMARY 

1. A group of 101 premature infants born at Louisville General Hospital 
from Sept. 1. 1947, to Aug. 31, 1948, were assigned in rotation to one of four 
groups. Each group received a different milk mixture. All of these infants 
were fed on a modified self-demand basis. 

2. Determinations of the average age when birth weight was regained, 
the average mean weight gain in grains per kilogram of body weight per day 
from the eighth to the eighteenth day, and the average length of hospital stay 
were made for each group at the termination of the period of study. 

3. The results were then compared and briefly discussed. 
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PYLORIC STENOSIS IN ONE OF IDENTICAL TWINS 

Roy F. Garrison, M.D. 

Kansas City-, Kan. 

T HERE has been discussion and speculation in the literature over the cause 
of congenital pyloric stenosis. Sheldon 1 was the first to show that when 
twins are involved, both will be affected if they are uniovular and only one will 
most likely be affected if they are binovular. This fact, along with the much 
higher incidence in the male, would suggest a prenatal, possibly a genetic, cause. 
The following report of a case in which the pyloric stenosis occurred in only 
one of Negro monozygous twin girls is contrary to what one would expect, and 
its rarity and implications are worthy of discussion. This is the first reported 
occurrence of pyloric stenosis in one of monozygotic twins in this country. 

CASE REPORT 

Twin Negro girls were born at the University of Kansas Medical Center 
May 1, 1947. The mother, aged 28, was gravida 3, para 2. Her blood Wasser- 
mann was 4 plus at the time of delivery, although she had received adequate 
antisyphilitic treatment. The cord blood Wassermann tests on the twins were 
negative. The gestation period was 229 days. The first stage of labor lasted 
one hour, fifty-seven minutes, while the second stage was eleven minutes for 
Twin 1 and 3 minutes for Twin 2. Twin 1 weighed 1,680 Gm. and measured 
41.5 cm. Twin 2 also weighed 1,680 Gm. and was 42 cm. in length. 

The weights of both babies were approximately the same until the fifteenth 
iiospital day, when Twin 1 started gaining faster. Perhaps this could be ex- 
plained on the basis that Twin 2 developed pustules about the neck and an 
abscess of the back on the thirteenth hospital day. By the thirtieth hospital 
day, Twin 1 weighed 2,365 Gm. and Twin 2, 2,280 Gm. Twin 1 began vomiting 
on the thirty-fourth day. By the thirty-ninth day, Twin 1 had lost to 2,300 Gm. 
while Twin 2 had reached 2,500 Gm. and was sent home. 

The vomiting of Twin 1 became forceful and projectile. Peristaltic waves 
were observed. A definite, firm tumor about 1.5 cm. in diameter was palpated 
in the right upper quadrant. In a period of five days, 90 Gm. of weight loss 
were recorded. No change in the number or character of the stools was ob- 
served. On the forty -first hospital day, Twin 1 was operated upon ; a pyloric 
tumor was found and a Rammstedt operation was done. The postoperative 
course was uneventful and the baby was dismissed on the eighteenth postopera 
live day weighing 2,675 Gm. 

The proof that these girls are monozygotic twins is based on the following 
facts. The accompanying photograph taken when they were twenty months of 
age shows their identical appearance. The Department of Pathology reported 
that the placenta had a single chorion and two amnions. Their fingerprints were 
alike, but not identical. .Teiming- states that the fingerprints of identical twins 
are us similar as those of the right and left hand in a single individual. Hoover 3 
I-'rom the ncrartmont ot pediatrics. University of Kansas School of Medicine. 
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states that in his experience the general pattern can be similar but it is recog- 
nized that there can also be differences. The weights, measurements, growth and 
development, blood grouping, and teething of the twins were similar, as are 
recorded in the Table of Comparison. 


Table or Comparison' 



TWIX I ] 

TWIX II 

Birth Weight 

1,6S0 Gm. 

1.0S0 Gm. 

Birth Height 

41.5 cm. 

42 cm. 

Blood Group 

A, Rh+ 

A, Rh+ 

First Tooth 

6 mo. 

G mo. 

Gat Up 

4.5 mo. 

5 mo. 

Stood Alone 

10 mo. 

11 mo. 

Walked 

11 mo. 

12 mo. 

Talked 

12 mo. 

12 mo. 

Weight at 20.5 mo. 

2.1 pounds 

22.5 pounds 

Height at 20.5 mo. 

31 inches 

31 inches 

ITead circumference at 20.5 mo. 

40 cm. 

40 cm. 

Chest circumference at 20.5 mo. 

4S cm. 

47 cm. 

Waist circumference at 20.5 mo. 

4!) cm. 

40 cm. 

Number of teeth at 20.5 mo. 

12 

12 



Pip. 1. — Twin 1 (left-hand side of picture) of these Identical twins developed pvloric stenosis 

while Twin 2 did not. 


DISCUSSION' 

There have been three reports in the literature in which pyloric stenosis has 
been described in only one of identical twins. One identical twin girl reported 
by Lasch 1 in died of influenza and was considered to have hypertrophic 
pyloric stenosis at aulopsy. However, a pvloric tumor was not felt during life 
and according to Sheldon the post-mortem description of the pylorus, as given 
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by Lascli, was not conclusive enough to establish the diagnosis. Sheldon de- 
scribed identical twin bo.vs in 193S, one of whom started vomiting from birth, 
was constipated, and failed to gain weight. A tumor was palpated, and at 
operation the diagnosis of pyloric stenosis was confirmed. Sheldon based his 
belief that the twins were identical on their similar appearance and the fact 
that ‘ 1 there was only one placenta without any line of fusion, and one set of 
membranes.” Fingerprints were taken and were not facsimilies. Lewis 0 in 
1944 described a set of monozygotic twins, one of whom had obvious pyloric 
stenosis and was operated upon, while the other twin had no vomiting, no 
weight loss or stool change, but did have peristaltic waves, delayed emptying 
time, and a palpable tumor. He believed that both of his identical twin boys 
had pyloric stenosis, but in one it was asymptomatic. 

The three cases cited above plus the one reported here represent the excep- 
tions to the usual findings in identical twins. The characteristic findings have 
been summarized by Laubsclier and Smith, 6 who collected all the reported cases 
of this syndrome in twins. They found that pyloric stenosis had been reported 
in both twins in eleven of thirteen sets of monozygotic twins, but in only two of 
twenty-four sets of binovular twins. The high incidence with which pyloric 
stenosis has been reported in both members of a set of monozygotic twins sug- 
gests that the basis of this syndrome is primarily a genetic one. The fact that 
an occasional set of uniovular twins is observed in which only one of them has 
symptoms and signs of pyloric stenosis could be explained by the theory that 
the tumor is present but remains asymptomatic, as suggested by Lewis. It is 
generally believed that the tumor is present at or before birth. It has been 
stated that pyloric stenosis has been observed in stillborn infants. 7 If the 
tumor is well developed at the time of birth, a latent period varying from one 
to several weeks elapses during which the tumor remains asymptomatic. Wall- 
gren 8 has shown that during this latent period roentgen studies tvere normal on 
those who subsequently developed clear-cut symptoms and findings of pyloric 
stenosis. Ilis failure to demonstrate a pyloric tumor by x-ray does not preclude 
(lie presence of such a tumor during this latent period. If the tumor is present 
at birth and remains asymptomatic for a variable period in those who subse- 
quently develop the definite clinical picture, it would seem to be within the 
realm of possibility that the tumor might be present at birth in some infants 
and never produce symptoms. It is suggested that Twin 2 in the present re- 
port belongs to the latter group. 
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TETANY IN NEWBORN TWINS COINCIDENT WITH 
MATERNAL TOXEMIA 


Herman Lubexsteix, M.D. 

New York, N. Y. 

T HE purpose of this paper is to describe the occurrence of tetany in new- 
born binovular twins born of a mother with toxemia of pregnancy. 

The earliest mention of tetany in the newborn infant was made by Ivehrer 
in 1913. 1 Interest in this condition lapsed until 1931, when Bass and Ivarelitz 2 
reported three newborn infants with this condition. In two of these the 
mother’s intake of vitamin D was apparently adequate. There soon followed 
similar case reports by Rothstein and others. 3 Bass 4 reviewed the subject in 
1942, emphasizing the importance of adequate therapy and the early diagnosis. 
According to Bnkwin, 5 tetany of the newborn infant is related to the hypo- 
parathyroidism which is physiologic during this age period. 

In tetany which follows operative removal of the parathyroids, the serum 
calcium sinks to a low level and the serum phosphorus rises. 0 Similarly, in 
tetany of the newborn infant the serum calcium is low and the serum phos- 
phorus is generally high. Studies have shown a drop in the serum calcium 
and a rise in the phosphorus during the first few days of the neonatal period. 3 

It is hoped that this report may throw additional light on the etiology of 
tetany of the newborn infant. 


CASE REPORT 

Ii. B., a 30-year-old Puerto Rican housewife, was admitted to the Lincoln 
Hospital on April 13, 194G, with the diagnosis of placenta previa and toxemia 
of pregnancy, pre-eclampsia, following vaginal bleeding. She was a para ii, 
gravida iii whose last menstrual period was reported as either July 8 or 
August 8, 1945; so that she was either one month or two days before her ex- 
pected date of confinement. There had been one full-term normal child fifteen 
years earlier and an abortion ten years earlier. Her prenatal diet contained 
a minimal intake of milk. During the preceding six weeks slight pretibial 
edema was observed. There had been a weight gain of 20 pounds in the pre- 
vious two months. She was a dark, thin woman with edematous lower ex- 
tremities, apparently comfortable although slightly apprehensive. The blood 
pressure was 14G/100. The temperature, pulse, and respiration were normal. 
The hemoglobin was 72 per cent, the urine showed albumin 2 plus. The 
AYassermann was negative. 

Tuans were delivered by cesarean section under ether anesthesia. The 
patient was in good condition after operation except for a blood pressure of 
180/94, which in a period of five days fell to 130/80. The urine was negative 
by the sixth postoperative day. The patient received the regular toxemia 
routine, sedation, penicillin, etc. She was discharged on April 22, 194G, in a 
satisfactory state of health. 

On May 9, 104G, she was examined after the twins had developed tetany. 
She appeared slightly thin and pale, lmt was asymptomatic. X-ray of the Jong 

From Hie Department of Pediatries. Lincoln Hospital, Bron-r. X. y„ Dr. II. S. Altman. 
Director. 
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bones was negative. The Kline test was negative, the serum calcium was 13.3 
mg. per cent, the serum phosphorus 3.2 mg. per cent. 

The binovular twin girls, A. and B., weighed 4 pounds, 1V 2 ounces, and o 
pounds, 3 ounces, respectively, at birth. They received nothing by mouth for 
twenty-four hours ; then 5 per cent lactose water for eighteen hours, and then 
a mixture consisting of evaporated milk one part, water two parts, plus o pei 
cent sugar in adequate feedings every three hours. On April 22, 25 mg. oi 
ascorbic acid and 10 drops of oleum percomorpli were added. Both babies 
were eating well and gaining weight satisfactorily, when, at 13 days, they both 
developed muscular twitchings as had been observed a few hours earlier m 
B. In B. these were mostly rightsided, involving the fingers, eyes, and face. 
In A. the twitchings were mostly leftsided and involved, the fingers, foot, and 
lower jaw. Gradually these twitchings increased in intensity and spread, 
becoming generalized in both babies so that by May 1, severe clonic seizures oc- 
curred frequently. Although the twitchings were generalized, there con- 
tinued to be a greater localization on the right side in B. and on the left side 
in A. At this time both babies looked well. They both had moderately thick, 
mucoid discharge from the nose and A. had a temperature of 101° F. The 
extremities were slightly rigid and any external stimulus such as noise or 
handling increased the intensity of the twitchings. All reflexes were exag- 
gerated. 

A lumbar puncture on A. was completely negative ; on B. was traumatic. 
The scrum calcium on A. was 5.8 mg. per cent, the blood sugar was 72 mg. per 
cent, the total serum protein was 4.8 per cent, and the Wassermann negative. 
Serum calcium was not done on B. at this time. The blood sugar was 80 mg. 
per cent. 

On the basis of the convulsions and the low serum calcium, a diagnosis of 
tetany was made and 5 e.c. of calcium gluconate solution was administered 
intravenously to each of the babies once daily for the next three days. 
Calcium chloride in doses of 10 grains three times daily and oleum perco- 
morpli, 10 drops twice daily, were also given. In addition, 5,000 units of 
penicillin were given intramuscularly at 3-hour intervals for five days. The 
response to the intravenous calcium was dramatic; the severe clonic, con- 
vulsive seizures ceased at once. Gradually, over a pei’iod of three days, the 
muscular twitchings became less marked, and by May 4 they disappeared com- 
pletely. Examination was now entirely negative. On May 3, serum calcium 
of B. was 8.3 mg. per cent. On May 8, bloods showed •. 

A. : serum calcium, 12.2 mg. per cent; phosphorus, 5.9 mg. per cent. 

B. : serum calcium, 12.7 mg. per cent; phosphorus, 6.0 mg. per cent. 

On May 11, calcium chloride therapy was discontinued. On May 16, 
since both babies weighed over 5V 2 pounds and seemed well, they were dis- 
charged on oleum pcrcomorph 10 drops daily and adequate feedings. A blood 
specimen, taken just before discharge showed the following values: 


A.: serum calcium, 5.6 mg. per cent; phosphorus, 7.7 mg. per cent. 
1). : serum calcium, 5.6 mg. per cent; phosphorus, 7.1 mg. per cent. 


Both babies were again given calcium chloride, 10 grains every four hours 
and the oleum pcrcomorph was increased to 20 drops daily. On May 20 ex- 
amination of both babies was negative. They were asymptomatic and eating 
veil. A blood on A showed serum calcium 7.6 mg. per cent, phosphorus 6.5 
mg. per cent , phosphatase of 8.1 units. On June 5, A. was found ill with 
bronchopneumonia Both babies were readmitted to the Lincoln Hospital 

por°eent n ’V* “F\ I,er Cent Phosphorus sirng.’ 

1 ' ' A t,1CSt of A - sWctl » nght upper lobe bronchopneumonia. 
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She responded well to penicillin and sulfadiazine. During this hospital stay, 
x-rays of long hones of both A. and B. showed slight elevation of the peri- 
osteum over both femurs. Both babies were discharged on July 1, in good 
health. At this time the serum calciums were A., 9.2 mg. per cent; B., 11.0 mg. 
per cent. 

On Jlav 3, 1948. the twins were just over 2 years old. Examination was 
negative except for a patent anterior fontanel 1 cm. in diameter observed in 
both. X-rays of skull and long bones of mother and babies were negative. 
The blood calciums and phosphoruses were normal. 

discussion 

These two cases of tetany in newborn binovular twins of a toxemic mother 
present several interesting aspects: 

1. The diagnosis which was made in the twins was "intracranial hemor- 
rhage,” which is said to be the most common cause of convulsions and death 
in premature infants. Peterman 7 records that 122 out of 176 cases of convul- 
sions in infants under one month of age were caused by cerebral hemorrhage. 
One wonders how many newborn infants who die from "intracranial hem- 
orrhage” would show a hypocalcemia if the blood were examined.® 

2. In these twins, tetanic manifestations began after four da}-s of in- 
tensive vitamin D prophylaxis and were fully developed after eight days. 
Eight days of vitamin D in full dosage, did not modify the symptoms of tetany 
in the twins. 

3. Before the onset of tetany, the food intake and the weight gain were 
above average. Benjamin, Gordon, and Harpies 3 report that the premature 
infant’s ability to retain calcium is excellent, and is better from cow’s milk 
than human milk. Paffrath and Massart® report an increased mineralization 
in prematures on a high calcium diet even without added vitamin D. It ap- 
pears that prematures can absorb and retain large amounts of dietary calcium. 
A history of low milk intake and, presumably, low calcium content in the 
prenatal diet was obtained. This may have had an influence on the produc- 
tion of the hypocalcemic state in the twins. 

4. It is a striking coincidence that the tetany began at the same time in 
both twins, and that they both had an acute rhinitis at a time when none of the 
other infants in the premature nursery were ill. 

5. The maternal toxemia of pregnancy merits consideration as a possible 
etiologic factor. A study of Kehrer’s original report on tetany in the new- 
born infant revealed that, of the six cases described, there were two female 
infants, both premature, whose mothers bad toxemia of pregnancy. One of the 
eases reported by Rothstoin was born of a mother with pre-eclampsia. He 
mentions the occasional coincidence of neonatal tetany with maternal pre- 
eclampsia. King 10 reported tetany in a mother complicating toxemia of preg- 
nancy at parturition. She was relieved immediately of the tetany by intra- 
venously administered calcium, and then delivered premature twins weighing 
2,840 and 1.843 Gm.. one of whom had slight muscular twitchings. The serum 

♦rditor'ti mito: H> poenk • run is ft not Infrequent a< t ompanlment of cerebral Injury In 
the newborn infant. Tito finuinp of a low blood cilcium, tlierofore, bv no means rules out the 
possibility of Intracranial liomorrhag* . 
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calciums of the babies at birth (taken after the mother received intravenous 
calcium prior to delivery) showed the following: 

Baby 1: serum calcium, 7.0 mg. per cent; phosphorus, 7.1 mg. 
per cent. 

Baby 2: serum calcium, 7.4 mg. per cent; phosphorus, 6.8 mg. 
per cent. 

Mother (antepartum): serum calcium, 6.0 mg. per cent; phos- 
phorus, 8.3 mg. per cent. 

The babies received calcium and cod liver oil orally at birth, and thrived. 
One month later, the serum calcium of the babies was 9.2 mg. per cent. This 
report is analogous to ours in many respects. 

A perusal of the records of Lincoln Hospital contributed some evidence 
of a correlation between toxemia of pregnancy and tetany of the newborn. 
During the period 1940-1948, ten eases of hypocalcemic tetany in babies under 
2 weeks of age were observed. In two of these the mothers’ charts were un- 
available. Of the remaining eight babies, six were born of mothers with tox- 
emia of pregnancy. Of the other two, one mother had cardiac decompensation, 
and the other showed slight albuminuria (at a subsequent pregnancy two 
years later she had a 2 plus albuminuria). In the last mentioned instance, 
fetal distress and torsion of the umbilical cord existed at the delivery. In 
these eight eases of tetany of the newborn infant, toxemia of pregnancy was 
present in six mothers and there was a suggestion of some kidney pathology 
in the other two mothers. 

Eclampsia, the severest degree of toxemia of pregnancy, has been labeled 
a disease of theories since no one etiologic theory seems to be appropriate. 
One feature of similarity between eclampsia and tetany of the newborn infant 
is the convulsive tendency. 

The occurrence of both conditions at the end of pregnancy, when the ma- 
ternal organism is subjected to the greatest demand for calcium, and the 
predilection of eclampsia for twin pregnancies should engage our attention. 
Kidney decompensation is one of the classic features of eclampsia. This fac- 
tor, in conjunction with the normally decreased renal function of the new- 
born infant, particularly the premature, 11 might be linked together in the 
production of the hypocalcemic state. According to Cantarow, 12 some degree 
of hypocalcemia occurs commonly in advanced renal failure. He ascribes this 
to hypoproteinemia or hyperphosphatemia or both. 

In view of the above, it would appear justifiable to consider the possibility 
of an etiologic relationship between toxemia of pregnancy and tetany of the 
newborn infant. 

SUMMARY 

1. Hypocalcemic tetany in binovular twins of a mother with toxemia of 
pregnancy is reported. 

2. Evidence is presented, including a review of other hospital cases for 

a possible etiologic relationship between maternal toxemia of pre-nanev’nnd 
tetany of the newborn infant. e 

Blcrnl i-licinimt determinations were done l>y Miss F. Woll. 
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PSEUDOPEPTIC ULCER SYNDROMES IN CHILDREN 

S. R. Wasson, M.D., Stanley Turicel, M.D., and H. S. Schiele, Jr., M.D. 

St. Louis, Mo. 


A S ALVAREZ 2 pointed out, symptomatology related to disturbances in tlie 
function of tlie upper gastrointestinal tract may be so similar, regardless 
of the presence or absence of ulcerative lesions, that the term •pseudo-ulcer is 
appropriate when no structural lesions are found. However, this term is, per- 
haps, unfortunate in that it focusses attention on the gastrointestinal tract and 
fails to indicate the significance of the common symptomatology. The work of 
Alvarez, 3 Wolff, 14 and others would indicate that emotional factors can disturb 
the function of the gastrointestinal tract and account for much of the charac- 
teristic symptomatology. There is also considerable clinical evidence that there 
can be a relationship between these factors and ulcer formation. On the basis 
of all the evidence, every patient with symptomatology referable to the upper 
gastrointestinal tract should be considered from a psychosomatic point of view 
rather than on the basis of the presence or absence of ulcerative lesions. 

The foregoing has a distinct bearing on the approach to children with 
gastrointestinal disorders. The danger of focussing on the stomach lies not only 
in the difficulties of making an accurate diagnosis of peptic ulcer in children, 
but, even more important, in neglecting the implications of the symptomatology 
as evidence of emotional disturbance which can seriously impair the development 
of the child. In reviewing the pediatric literature, it was found that Kennedy 
(1933)° and later Moore (1941) 12 considered emotional factors to be unimportant 
in ulcer patients. Franklin (1942)° discussed a case in which emotional factors 
were thought to be playing a role. As will be illustrated by the case histories 
of two patients, if ulceration is found or suspected and the child treated solely 
on this basis, the emotional problems will be missed or intensified. 

Although the diagnosis of “peptic ulcer” in children appears to be receiv- 
ing increasing attention, the condition must still be considered uncommon. In 
a review of all reported eases, Guthrie 7 in 1942 came to the conclusion that 


peptic ulcers arc rare but can occur at any age. A review of 47,353 consecutive 
admissions to St. Louis Children’s Hospital (1934 to 1947) disclosed only eight 
cases in which a final diagnosis of ulcer was made. Two were girls, aged 5 and 
7 years, of whom one had a chronic duodenal ulcer proved by x-ray, the other 
an acute gastric ulcer associated with a glioblastoma multiforme. ’ Six were 
boys, aged 1, 7, 10, 11, 12, and 14 years. On the one-year-old child the diagnosis 
was based on the occurrence of hematemesis, but x-ray findings were negative 
The 7-yeav-oUl had a duodenal ulcer proved by x-ray. The 10-vear-oldliad a 
gastric ulcer associated with a brain tumor. The 11 -year-old had an acute gastric 

v.rsn^S « or’Wt'n'i 6 '° r Chile Guidance Clime. Washington Uni- 
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perforation associated with acute appendicitis. The 12-year-old had a chronic 
duodenal ulcer proved by x-ray. as did the 14-year-old boy. Only four of these 
cases (a girl of 5 years, and three hoys aged 7, 12, and 14 years) had the type 
of lesion so common in adults (about one hi 12,000 admissions). The difficulty 
of establishing the diagnosis has been repeatedly pointed out, 4 ' s ’ 11 and it would 
appear that x-ray is the best method of doing this, 13 although it, too, offers dif- 
ficulties. 3 

The following two patients, admitted to St. Louis Children’s Hospital with 
the diagnosis of peptic ulcer, illustrate the difficulties in diagnosis and the com- 
plex and complicated situations that are revealed when such eases are approached 
from a psychosomatic point of view. 

Case 1. — An 11-year-old white boy was admitted in October, 194S, with 
complaints of intermittent abdominal pain and vomiting with no constant rela- 
tionship to food over a period of two veal's. Several months before the onset 
he had an appendectomy for similar complaints, with temporary relief. At the 
onset, an x-ray series was reported as revealing a duodenal ulcer the size of a 
dime, and he was placed on a diet of milk, eggs, and strained baby foods. He 
continued to have episodes of abdominal pain, was hospitalized twice, and had to 
lie given intravenous fluids because of severe vomiting. A second x-ray series 
in May, 194S, was reported as indicating that the ulcer had healed. However, 
following this, the abdominal symptoms became worse and on admission to 
Children's Hospital he also complained of weakness, shortness of breath, easy 
fatigability, dizziness, and lightheadedness. 

Physical examination and laboratory findings were essentially negative. 
There was no evidence of bleeding in vomit us or stool. A barium series revealed 
no evidence of pathology and there was some question of the validity of the 
original diagnosis on a review of the x-rays taken at that time. On psycho- 
logical studies he revealed average intelligence but was not functioning at his 
maximum level, probably because of an emotional disturbance which was revealed 
on personality tests. 

Personality study . — Both parents were seen in addition to the boy, the father 
once, the mother several times. It was obvious that the emotional atmosphere 
of the home contained many sources of tension. The father, on the surface, was 
a hard-working, ambitious, and successful man. “self-made,” until it became 
obvious that he had received considerable help from his wife. When the going 
was particularly rough he developed some type of illness through which he could 
receive a great deal of indulgence and support. He was overtly hostile toward 
the patient, revealing his own feelings about responsibilities by being very criti- 
cal of his son’s ability to accept responsibility and be independent. There was 
a close parallel between his teeling toward the patient and toward a younger 
brother, ne frankly favored the patient's sister, aged 10 years, but would at 
times make efforts to give attention to the patient, usually through some type of 
indulgence. The mother was the peacemaker and superficiallv stable but she, too, 
had many emotional difficulties which could be related to her background. She 
was an only child, never saw her father after the age of 3 year's when her parents 
were divorced, felt that she had been deprived of many things, had to become 
independent relatively young, suppressed her resentments, and took over more 
than her share of responsibilities. She was closely attached to her son and over- 
protective toward both children. Her deep sense of responsibility extended to 
her mother, who apparently had done very little for her, was in and out of the 
patient’s home, and was a very disturbing influence because of her harshness 
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toward tlie cliildren and the later development of a psychotic disturbance. Both 
parents had chronic rectal difficulties which required surgery. The sister had 
an emergency appendectomy two weeks before the patient’s operation, the 
mother has been under treatment for essential hypertension. 

So far as could be determined, the patient was a wanted child, at least by 
the mother. However, she received a rectal tear during his birth which led to a 
long series of rectal operations. When the patient was 7 months old, the mother 
went to work because the father underwent an elective rectal operation and their 
finances were limited at that time. While working, the mother unexpectedly be- 
came pregnant again, and with the birth of the second child her rectal difficul- 
ties increased. As an infant, the patient did not gain weight on breast feeding, 
was changed to artificial formulas, and became a feeding problem because no 
formula seemed to work well. He was trained earl}’ for bowel and bladder con- 
trol by his meticulous mother, and in turn became meticulous and perf ectionistic. 
His physical development was within normal limits although he was sickly, had 
frequent upper respiratory infections, mastoiditis at 3 years, and a tonsillectomy 
and adenoideetomy at 4 years. He was treated frequently for a chronic post- 
nasal discharge which cleared up almost miraculously on Benadryl and a special 
eliminative diet just prior to the onset of his present disturbance. 

The patient never revealed much evidence of aggressiveness. His outlets 
were restricted by high standards set by the family, and to these he passively 
submitted. Although, on the surface, he had “grown-up” attitudes and inter- 
ests and seemed to be quite independent, he was found to be closely attached 
to his mother and fearful of his father, at the same time striving to reach the 
father’s expressed ideal of rugged independence. During the summer prior to 
admission he went to a camp, apparently could not tolerate the separation from 
his home, and the vomiting became worse. However, in the hospital it was noted 
that he had much more in the way of symptomatology if his mother supervised 
his meals. Iu this way he revealed the typical conflicts found to be so important 
by Alexander 15 as a background for the development of upper gastrointestinal 
disorders, viz., a strong need for love and dependency, and a strong need to 
deny this. 


Because the family lived in a distant city, the treatment situation was 
necessarily abbreviated and aimed primarily at revealing the emotional prob- 
lems to the family, who could then get help for these in their own community. 
No restrictions of diet were made in the hospital and the patient lost his gastro- 
intestinal symptoms within a few days. Concomitantly, he made an excellent 
relationship with the consulting psychiatrist and was able to express his feelings 
of fear, loneliness, and anger. “Most of my stomach trouble is due to the fact 
that I get angry.” He seemed to get some understanding of the true basis 
and direction of these feelings, but this was superficial. The mother used her 
interviews to pour out feelings about the situation at home and the guilt she 
felt about acting out some of her feelings in the management of her son ’s life. 
She accepted the importance of emotional factors and recognized her own need 
for psychiatric help. The father used his 'interviews to express anger at the 
physicians and resentment toward his son. lie had little awareness of the role 
his personality played in the difficulties at home, but was able to accept the fact 
that emotional problems were present and treatment was indicated 


A follow-up three months after leaving the hospital indicated that there 
has been no return of symptoms and the patient made a much better school and 
social adjustment after Ins return home. However, the situation was still pre- 
carious because the mother had not followed up on the plan of treatment and 
the father s attitudes had not fundamentally changed. ’ an ° 
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While it is uncertain if this boy had an ulcer, he does have the constellation 
of psychogenic factors which are found to be significant in adults who develop 
peptic ulcers. 1 It is possible that these factors do not operate as forcefully in 
childhood because of the greater acceptability of dependency wishes in children 
than our culture allows for adults. However, in this boy's case there was con- 
stant pressure to deny dependency by a feared and punitive father, along with 
very little real gratification from an embittered and insecure mother. As can be 
readily seen, the diet of strained baby food and other restrictions served to 
accentuate his conflicts and problems. 


Case 2. — A 10-year-old Negro boy was admitted in September, 1948, with 
the chief complaint of abdominal pain and vomiting of ten days’ duration. He 
had five similar episodes over a period of two years, lasting seven to ten days, 
and relieved by food and a home remedy. These were not effective in this at- 
tack, a local physician was consulted, and, after an x-ray series, a diagnosis of 
“peptic ulcer’’ was made. A series of “hip shots" was started, but after the 
first he complained of soreness in his hip, the treatment was discontinued, and 
admission to the hospital sought. There was also a complaint of “cloudy urine” 
with indefinite relationship to the abdominal complaints. 

Physical examination and laboratory findings were essentially negative. 
There was no evidence of bleeding in vomit us or stool. Gastric analysis revealed 
no free acid in the fasting specimen and 11° of free acid after histamine. A 
barium series was reported as indeterminate with one observer describing an 
area of “prepyloric gastritis." The original films were reexamined and were 
considered to reveal no evidence of pathology. Psychological studies revealed 
the patient to be of average intelligence but functioning below this level because 
of his emotional disturbance. Most of his problems were found to be related 
to a deep-seated maladjustment and he was unusually preoccupied with elimina- 
tive and anal functions. 

The patient was initially put on a diet, but his complaints persisted for sev- 
eral days. The hospital course was uneventful except for a barium impaction 
which had to be removed. He was seen by the psychiatric service during his 
stay and was discharged to be followed in the psychiatric outpatient department, 
where he has been seen regularly once a week. 

Personality Study . — It was found that this patient's mother had been a 
patient in the psychiatric clinic in 1945. At that time she complained of tremors, 
sweating, smothering sensations, dysphagia, and dvsphonia. She discontinued 
treatment after a few interviews and nothing could be learned about her problems 
at that time. She brought the same defensive attitudes into the treatment situa- 
tion of the patient, and. although she attends regularly, has contributed very 
little to our understanding of his problems. 

According to the mother, she was born on a farm in Arkansas and had a 
happy childhood. She moved to St. Louis with her family at the age of 16 years 
and did housework until her marriage at 21 years. She had four children, the 
patient being the third, and the husband deserted after the birth of the last. A 
brother moved in and supported the family until three year's ago, when he mar- 
ried and moved away. The maternal grandmother then moved into the home 
and took care of the children while the mother worked 1o support them. This 
was approximately the time that the mother came to the clinic with her anxiety 
symptoms. An older brother 13 years old apparently has superior abilities and 
receives considerable attention for these. An older sister also apparently has 
superior abilities and none of the siblings are considered to have 'adjustment 
problems. 



W ARSON ET AL. : PSEUDOPEPTIC ULCER SYNDROMES 


219 


Very little is known of his birth or early development. He was breast-fed 
until 9 months of age, and forcibly weaned. He became a feeding Problem, 
eating irregularly and sparingly. Toilet training was supposedly uneventful and 
accomplished at 18 months of age. However, there is evidence of chronic con- 
stipation and the repeated use of laxatives. At 6 years he started soiling, and 
this occurred frequently up to the time of admission. He would complain that 
his stomach hurt, refuse to go to the toilet, and then have a partial bowel move- 
mcnt. Punishment did not affect this. He was always a restless sleeper and 
has been sleeping with liis grandmother. He is a chronic nailbiter. 

Ill treatment sessions it was difficult to get this patient to verbalize his 
problems. He expressed considerable resentment toward liis mother and siblings, 
feels that lie has been deprived, making excessive demands, and becomes enraged 
when these are not met. He appears to be closest to his grandmother, who 
seemingly is the only one who accepts him, and submits to her discipline and 
punishment without evidence of overt hostility. His relationship to the therapist 
was passive and submissive until recently when he began to express aggressive- 
ness in play activities. His soiling stopped, but he had one short recurrence of 
abdominal symptoms. 

It is obvious that we are dealing with much different personality problems 
in this boy than the first. The somatic disturbances are more diffuse and involve 
the lower as well as the upper gastrointestinal tract. The level of personality 
development is much more immature, and, although some of the conflicts are 
similar, the problem-solving techniques are different. This boy’s problems are 
more deeply seated and more handicapping from the point of view of person- 
ality development. Treatment is handicapped by the attitudes and problems of 
the mother, but this is to bo expected because the boy’s problems are undoubtedly 
closely related to hers. 

The course of children with gastrointestinal disturbances has not been suf- 
ficiently well followed to predict what kind of problems may develop if the con- 
dition is not adequately treated. Alvarez 2 found that few of his “pseudo-ulcer” 
patients went on to develop ulcers. Also, in a survey of adult peptic ulcer 
patients, Klein 10 found that their histories do not indicate an unusually high 
incidence of gastrointestinal difficulties in children. (Such retrospective studies 
are not too reliable because of unconscious needs for denial of these disturbances 
and what they mean in the psychic life of the individual.) However, as an 
indicator of emotional disturbance the presence of symptomatology associated 
with gastrointestinal dysfunction merits considerable attention, since it may 
reveal severe personality disorders which can seriously impair the future develop- 
ment of the child. 


SUMMARY AND CONCLUSIONS 

Similar symptomatology related to upper gastrointestinal disorders may he 
present with or without associated ulceration. In either instance, emotional fac- 
tors may ho contributing to a greater or less degree and a psychosomatic approach 
is necessary. 

In children, ulceration is uncommon and difficult to diagnose. Treatment 
should he based, not on the presence or absence of ulceration, but on the total 
situation in which the gastrointestinal symptoms can he considered as an in- 
dicator of emotional problems. 
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CONGENITAL INDIFFERENCE TO PAIN 

David I. Arbuse, M.D., Morton B. Cantor, M.D., and Paul A. Barenberg, M.D. 

New York, N. Y. 

U NIVERSAL indifference to pain is apparently of congenital origin. 

Usually during the second or third year the parents notice that the child 
does not complain, cry, or show any sign of pain when injured, and does not 
react to blows, falls, cuts, bruises, burns, and even fractures of bones. In 
spite of this failure to react to pain, the child always identifies correctly any 
stimulus applied. 

Ford and Wilkins 1 in 1938 reported three cases of unusual insensitivity to 
pain in children. Dearborn 2 mentioned a 54-year-old man who reported that 
he had never experienced pain at any time during his life except for dull head- 
aches. He had been a professional entertainer on the vaudeville stage and in- 
vited spectators to push pins into his body. He had been insensitive to injuries 
as long as he could remember. He could not recall ever having had any ab- 
dominal or visceral pain of any type. The neurological examination was nega- 
tive. Critcliley 3 mentioned a young man who did not feel pain such as is 
associated with the lancing of a whitlow. He recognized the pain of a pin- 
prick, but said “it is nothing very much.” He had never been sensitive to pain. 

Kunldc and Chapman 1 described a 25-year-old white male, a corporal in 
the United States Army Air Force, who had an almost complete insensitivity 
to pain and attacks of unconsciousness beginning in childhood. The only other 
sensory defect was a moderate impairment of perception of heat and cold. The 
threshold for both superficial pain and deep somatic and visceral pain was 
greatly elevated. Scliilder and Stengel 5 described several patients in whom 
universal insensitiveness to pain was associated with unilateral lesions in the 
cortex of the left cerebral hemisphere, chiefly in the region of the supramarginal 
gyrus. Three post-mortem examinations were made. These authors suggested 
the term “pain asymbolia.” 

CASE REPORT 

0. M., a 71 / 2 -year-old white girl, was admitted to the pediatric service of the 
Morrisania City Hospital on Nov. 3, 1948, for observation. The mother stated 
that despite an eighteen-month stay in the first grade, the child did not talk to 
the teacher and would not or could not learn to read or write or to play with 
the other children. The child urinated and defecated in bed. 

Insensitivity to pain was first noted at about 4 years of age. The mother 
observed that the patient did not cry or complain when she cut, bruised, burned 
herself, or was spanked. At the age of 6 years the child was admitted to this 
hospital because of second-degree burns of her right foot, buttocks, and left 
knee. Further investigation revealed that while the child was left in the bath 
tnh she had turned on the hot water. She sat in the scalding water for thirty 
minutes without crying or calling for her mother. 
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The patient was one of twins and was prematurely born at the Morrisania 
City Hospital on June 15, 1941. She weighed 3 pounds, 5 ounces. They were 
the first born children in the family. The delivery was normal and spontaneous 
following eighteen and one-third hours of labor. The only abnormality noted 
at birth was a pilonidal sinus. The child was noted to have a “lusty cry” at 
birth and the Moro reflex was present. She sat up at one year and did not 
walk until 2 ] /o years. During the first eighteen months of life, this child had 
been admitted to this hospital five times for various ailments, including gastro- 
enteritis, excoriated buttocks, lobar pneumonia, upper respiratory infection, 
bilateral, acute, purulent, otitis media, and conjunctivitis. During her hos- 
pital residences there were repeated notations that the child was emaciated with 
macerated buttocks from “negligence and improper diaper care.” This condi- 
tion improved rapidly during each successive hospitalization. At the ages of 
3 and 4 years, respectively, she had measles and chicken pox. 

The family history disclosed that there were three siblings alive and well. 
The patient’s twin had died at 6 months of age of pneumonia. One grand- 
parent had died of tuberculosis and another was hospitalized for the same 
illness. An aunt was in an institution because of a mental illness. Specific in- 
quiry did not reveal any peculiarities of behavior or known insensitivity to pain 
in any other member of the family. 

The mother stated that while none of her children had been especially 
planned, she loved them all equally. However, the patient was punished more 
frequently as a consequence of her enuresis and her poor school work. The 
child has told her mother that she “would rather be hit” than be presented 
with “a pencil for writing and coloring.” The mother ascribed her child's 
poor performance in school to “stubbornness.’’ In the street, if she was hit, 
the patient would not strike other children nor would she cry. At home she was 
unduly aggressive toward the other children. She had never overtly expressed 
any resentment against either parent. The mother appeal'd to be a dull normal 
individual who married at the age of 16 years. She did not object to having 
the child sent to a convalescent home for an indefinite period. The father had 
been unemployed for some time and apparently made no sincere effort to obtain 
a job. lie did not visit the patient at any time during her six-week stay in the 
hospital. 

The child was thin (weight 33 pounds) and undersized (height 42 inches) 
with coarse hair, alopecia, cracked nails, hypoplastic teeth, many small, ex- 
coriated skin lesions from repeated scratching, and several keloid formations. A 
systolic murmur was heard at the base of the heart. 

She was right-handed. The deep tendon and cutaneous reflexes, cranial 
nerves, and gait were normal. She manifested no objective response to pin- 
prick. pinching of the skin or muscles (even down to the bone), squeezing of 
the tendo achillis and ulnar nerves, nor to firm pressure over the supraorbital, 
sternal, mastoid, and suboccipital regions. Penetration of a No. 19 needle deeply 
into flic buttock elicited no response, but when 30 c.c. of plasma was injected 
(a normal routine prophylactic procedure) she seemed perturbed but did not 
cry. The corneal reflexes were diminished bilaterally. The ciliospinal reflex 
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was absent. She showed a normal response when tested with the Richter dermom- 
eter and cold pressor test. The liorripilatory response was normal. When a 
test tube of water at 120° F. was momentarily placed in her hand, she identified 
it as “hot” and recognized a piece of ice placed against her shin as “cold, 
but she did not withdraw from either stimulus. 

Laboratory studies of the peripheral blood, serology, Schick, Dick, and 
Mantoux tests were all within- normal limits. Wassermann test of the blood and 
the spinal fluid were negative. The cerebrospinal fluid was under normal 
pressure and showed no cells, normal protein, sugar, chlorides, Mazzini, and 
colloidal gold readings. 

In the Gesell development tests she identified correctly pictures of a “boy, 
baby, hat, cup, shoe, flag, house, basket, nickel.” She showed a definite ret- 
icence in handling test materials at first, but when they were placed in her 
hands, she accurately performed the simpler tests. She could pick up a ball 
thrown to her with practically no fumbling and could pile ten small blocks one 
on top of another without having them tumble. When a block fell into her 
lap she immediately brought her thighs together and picked up the block. She 
was able to build some moderately complex block formations after a demon- 
stration by the examiner. These tests were interpreted as approximating the 
pattern of a 3V2-year-old child. More specific testing was rather difficult. The 
examination had to be interspersed with play or she would refrain from talking 
or responding. She consistently withdrew from further testing if a crayon 
and paper were presented to her. This response was never overcome satis- 
factorily. 

During her hospital stay, she spoke spontaneously and freely to all the chil- 
dren on the ward and to the nurses, but at times she fised “obscene” language. 
She was overly friendly and manifested a desire for affection. She took an 
interest in all the events on the ward and ate ravenously. Enuresis was noted 
only on two occasions. One morning, when her father was supposed to' visit 
her, she complained of a sick feeling in her stomach, regurgitated her breakfast, 
and ate her lunch poorly. However, after her mother’s visit that same after- 
noon, she ate her supper well. At the time of her discharge from the hospital, 
six weeks after her admission, there were no changes in the neurological findings. 
She was happy, her skin lesions were healed, and her general nutritional status 
was considerably improved. 

DISCUSSION 

Sensitivity to painful stimuli is present in early infancy but it is not as 
acute as in later life. As the infant develops, it becomes more sensitive to all 
painful impressions until in adult life it probably has reached the acme of 
sensitivity. From this period until middle age, the perceptive powers prob- 
ably are stationary. Then, as ago advances, they again become reduced, until 
in old age they are once again at a minimum. 

The ability to withstand pain varies not only at different ages, but also 
among races and individuals of the same race. People varv widely in their 
sensitiveness to pain and even the same individual may react' differently under 
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different circumstances. Behan® states that those of a fair and very delicate 
skin are most susceptible. In them, the pain receptors, because of lack of pro- 
tection which is given by a thick epidermis, are more exposed and possibly 
more subject to irritation. They are not only very susceptible to pain but also 
to cutaneous irritability of any kind. 

Diminished or absent pain sensibility may be present during severe emo- 
tion such as great joy, anger, and fear. Some people are unconscious of injuries 
which occur in states of excitement as in fighting or in competitive sports. In- 
sensitivity to pain may be present during arduous mental work which requires 
intense concentration or thought, and also in states of mental exaltation, such 
as is exhibited by religious zealots and during manic episodes. In some eases, 
by sufficient training there seems to be an ability to inhibit pain perception. 
Others, because of intense will power or some inherent inability to perceive pain, 
are comparatively insensitive. Under certain circumstances people who have no 
analgesia may be quite insensitive to pain or injuries which under other cir- 
cumstances would give rise to intense pain. Ford and Wilkins 1 assume that 
there are two factors in our normal response to noxious stimuli: (1) pain as a 
crude sensation and (2) the reaction to pain which under normal conditions 
is associated with appropriate emotional elements, including fear. If the latter 
is minimized in any way, we may become quite indifferent to the former. Their 
patients were able to distinguish between the sharp and blunt end of a pin and 
recognized slight differences in the temperatures of test tubes. They had no 
analgesia or loss of sensibility; they were merely indifferent to pain, and this 
indifference seemed to be relative in the three cases. Not having analgesia, 
according to these authors, they cannot be suffering from any defect in the 
sensory pathways of the spinal cord or the peripheral nerves, and the indiffer- 
ence can scarcely be due to a mental defect, as they represent average individ- 
uals of unintelligent stock. They ruled out hysteria and their psychiatric study 
revealed no trends indicating sadism or masochism. In all three cases their 
indifference to pain was discovered before the age of 3 years. They are in- 
clined to believe that this condition is due to a congenital dysplasia involving 
the neural mechanisms concerned in the perception of pain, a defect comparable 
with color blindness, congenital word deafness, or congenital word blindness. 
The precise nature of this disorder of sensation is obscure. That the defect lies 
in the peripheral neural apparatus or spinal cord is improbable. 

Since the condition seems to be of congenital origin, the possibility of a 
congenital defect of the nervous system was considered. Head 1 believed that the 
cerebral cortex is not essential for the appreciation of pain, for the thalamus 
is capable of subserving such crude sensations. Kunkle and Chapman* were of 
the opinion that the defect was in the perception of pain and that many but not 
all of the phenomena of reaction to pain were thereby eliminated and that their 
findings supported the concept that the sensory defect is central rather than in 
the end organs or the spinal cord. They were of the belief that pain impulses 
micht travel far enough centrally, perhaps to the thalamus, to initiate a blood 
pressure rise, and then a little further en route might meet an impasse of some 
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sort which coulcl prevent the subject from recognizing the experience as pain- 
ful. In brief, they inferred that the sensory defect is at the cerebral or thalamic 
level. 

Whether or not this universal insensitiveness to pain signifies an asymbolia 
for pain analagous to a sensory aphasia is highly conjectural. Such a hypo- 
thetical condition as pain asymbolia would be a form of agnosia. In the agnosias 
the difficulty lies not in the appreciation of the sensory stimuli but in the inter- 
pretation and understanding of the sensation. The mild congenital word blind- 
ness which Ford and Wilkins’ 1 first patient exhibited might be taken to favor 
the idea of a lesion in the region of the supramarginal and angular gyri. The 
significance of Schilder’s 0 observations is not entirely clear, for patients suf- 
fering from aphasia are not the most suitable subjects for the examination of 
sensibility, but if we should aeeept his conclusions that cortical mechanisms 
lying in the left hemisphere are essential for the normal reaction to pain, we 
might consider the possibility that deficient development of such mechanisms 
might result in disregard of pain. 

Pain is clearly a mental phenomenon. It is usually an indication that there 
is some disturbance of body function. There seems to be a relationship between 
the degree of mentality and susceptibility to pain. The higher the development 
and the more vivid the imagination, the greater is the susceptibility. The 
phlegmatic individual is not particularly affected by pain or emotion. All his 
sensibilities seem dulled. Psychological factors such as suggestion and diversion 
of attention are of considerable importance in altering the pain threshold. The 
apparent insensitiveness to pain in certain types of hysteria, in subjects in 
hypnotic trances, and in the extraordinary stoicism of religious martyrs is well 
recognized. 


Hysteria, when it produces analgesia, is the result of suggestion and most 
frequently the product of the examination itself. The hysterical patient is 
likely to give incorrect answers during the examination. The analgesia is likely 
to appear and disappear from time to time and to be associated with other 
hysterical manifestations. Although types of hysteria may occur in childhood, 
the writers have never seen hysterical analgesia prior to 6 years of age. In 
the cases reported in children, as well as in our case, the lack of any regional 
distribution of the sensory disturbance, which is so characteristic of the hysterical 
clinical picture, is especially noteworthy. The lack of this regional localization 
would seem to deprive the symptom of any specific psychic connotation or of 
any value as a significant substitutive gratification. Some psychoanalysts have 
claimed that insensitiveness to pain may be the expression of a sadomasochistic 
personality. Masochists apparently delight in pain, but these children do not 
enjoy pain or seek injuries. They are merely indifferent to pain. 


In man, pain is not absolutely essential to life or 1o reasonably good adjust- 
ment because other sensations may be substituted to a great degree in providing 
the necessary warning signals for individuals whose pain sensation is absent 
Apparently, the individual can use his other equipment to help him in detecting 
those dangerous situations that would ordinarily indicate the use of the 
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apparatus. From childhood, we have learned to estimate the intensity of sen- 
sations so that stimuli likely to arouse pain can be avoided. The intensity of 
the pain depends upon the stimulus, the sensitivity of the patient, the irrita- 
bility of the nerves, and the extent and number of the nerves involved. The 
stimuli may he of different degrees and strength, and they may he exerted con- 
tinuously or intermittently. One factor of importance is the persistence with 
which the attention of the patient is devoted to the pain, to the exclusion of 
other topics. 

It is necessary to differentiate between the perception of pain and the reac- 
tions to the experience. The pain threshold is defined by Hardy, Wolff, and 
fiOodclF as the amount of stimulus which will just barely produce a painful 
sensation under given conditions In their analysis of the pain experience, they 
concluded that the pain threshold in man is relatively uniform and stable when 
measured in instructed subjectes and is independent of age, sex, emotional state, 
and fatigue within the limits of the ability of the subject to maintain an un- 
prejudiced attitude. 

SC MM \RY \ND CONCLUSION 

Insensitivity to pain is a rare anomaly and its exact nature is not defined. 
Examination of sensibility in children is usually difficult, and in infants only 
the grossest tests are possible. Indifference to pain in children is apparently 
of congenital origin and they are not really analgesic, hysterical, or masochistic. 
The diagnosis is based upon their disregard of potentially painful stimuli and 
upon the absence of true analeesia. Syringomyelia and defects in the spinal 
cord should always be considered. 

Another case of congenital indifference to pain is reported. No associated 
neurological abnormalities were found. The mechanism of the defect is probably 
central. There is no indication in our case nor in the other reported cases of a 
lesion in any specific part of the brain. 

TIic authors arc indebted to Dr. Louis II. Barenbcrg, Director of Pediatrics, for permis- 
sion to report tins case. 
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AN EXPERIMENT IN SEX EDUCATION AT A BOYS’ SUMMER CAMP 

Lawrence M. Shapiro, M.D. 

New York, N. Y. 

A MOTION picture film for school children entitled “Human Growth” 
has been produced recently by the University of Oregon under the auspices 
of the S. C. Brown Trust, Division of Social Hygiene Education. 

The age levels at which the film aims are the prepubertal and early pubertal 
periods. With a running time of about twenty minutes, the picture portrays 
a coeducational classroom in which the pupils view a movie explaining the be- 
ginnings of human life, the differences between male and female, and the 
changes that take place from infancy to adulthood. Following a classroom 
discussion conducted by the teacher, the audience is invited by the teacher to 
continue with their own discussion. Nationwide interest in this important film 
was aroused by a laudatory article about it published in a widely circulated 
picture magazine. 1 It occurred to me that a valuable experiment could be per- 
formed by showing this moving picture at Camp North wood, a private boys’ 
summer camp. I was interested in observing the emotional reaction of the 
children to a presentation of this “delicate” subject, and the extent of their 
understanding as evidenced by the type of questions asked after the showing 
of the picture. Accordingly, the film was shown on July 16, 1948, to two sep- 
arate groups of approximately twenty boys each, the 11- to 12-year-olds, and 
the 13- to 15-year-olds. This arbitrary division was made because I felt that 
the nature of the questions would differ, and I was curious to see how much 
they would differ. 

Announcement at the supper table that an educational film on the human 
body was to be shown that evening was the only advance notice given. Steno- 
graphic notes and wire recordings were taken of the questions and answers 
in each group of boys. 

To the younger group preliminary remarks were made emphasizing that 
camping experience in its present concept is, among other things, an educational 
adventure in an environment close to nature. Brief mention of fundamental 
biologic principles presumably learned in school was followed by a short de- 
scription of the format of the film. The boys were encouraged to ask questions 
after the completion of the movie and announcement, was made that at that time 
all adults were to leave the auditorium. 

To the older group, a simple, matter-of-fact description of the format of 
the film was given. It was suggested that the picture and the ensuing discus- 
sion period might augment the boys’ knowledge of the subject. 

The following questions were asked by each group: 

Tin: YOUNGER GROUP 

Do the sperm cells and the egg cells combine the same in all animals’ 
When the tube that connects the baby is cut, wouldn't it hurt the mother? 
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Does the uterus ever reach its original size? 

The picture showed that at about the age of 22 men grow whiskers. How 
come a dog, when lie is about one year old, and even when he is born, has a lot 
of hair? 

What determines the sex of the child? 

In the picture, you notice the sperm breaking the egg. Will you explain 
that? 

What causes twins to be born? 

My father has black hair, and my mother has blonde hair, and I have 
blonde hair. How is that? 

What are inherited characteristics? 

What causes the change of voice? 

How come there are the Siamese twins, where two babies are joined together? 
What will happen if a son is born and he has one color hair, and then the 
mother ’s hair turns gray ? What color hair will the next son have ? 

Why is it that some females cannot have children? 

Is it possible to stop the blood from coming out of the vagina? [referring 
to menstruation]. 

Is there anything in the male which may be compared to menstruation in 
the female? 

Why is a baby always born? Couldn't it be a fish or something? 

What are blue babies? 

Why aren’t any people born with blue or green hair? 

What is hemophilia? 

What is a cesarean operation? 

Why don’t all babies weigh the same? 

Where does a baby come out? 

How does the male cell enter into the female? 
now many cesarean operations can a woman have ? 

What would happen if the baby is coming out of the mother and the mother 
gets a disease or something? 

When the baby comes through the belly button, it’s very small. How can 
it get out? 

Why does the baby come out head first? Is it top heavy? 

How does a horse get a baby ? 

Why is it that children in a family look alike, but not exactly alike? 

In breeding, where the farmer helps the male horse and the female horse, 
suppose the male horse doesn’t want to mate? 

Why is it that they won’t take milk from a cow until it gives birth? 

Why are some babies born without part of the body, like missing a foot? 
Do doctors take x-rays before the baby is born to see how it is? 

Tf the mother is blind, can the baby be blind? 

THE OLDER GROUP 

Can you tell before birth if there arc uoing to be twins? 

Why. when you are born, do you look like your parents? 
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Wliat causes a birthmark? 

What determines the sex of the baby? 

If something should happen to the mother in six months, is there any 
chance of the baby being saved? 

In the case of stillborn children, once the child is dead inside the mother, 
do the hormones start to contract the uterus right after the child dies or after 
nine months ? 

What is the cause of stillbirth ? 

Why can’t there be an abortion after three months? 

Does it ever happen that the sperm doesn’t reach the egg? 

When do the sex glands develop? 

During pregnancy, if the mother should have some kind of disease, like 
measles, will the baby get that disease? 

What causes babies to be born one or two months late? 

W T hen a woman can’t have a child, is it ever the husband’s fault? 

How can you overcome sterility ? 

When a mother and a father have different types of blood and they mate, 
will the baby die? I mean about the Rh factor. 

W T hen a baby is born dead, how does it get out? 

Is it possible for a mother to have twins that are too big to fit, like the 
Siamese twins? 

When the cord is cut off the baby, is it put back in the mother ? 

What happens to the baby’s waste while it’s inside the mother? 

IIow is the sperm manufactured in the male? 

Are triplets identical? 


COMMENT 

The results of the above experiment were gratifying. The boys of both 
groups accepted the presentation as an educational feature without the slight- 
est bit of smirking or giggling. The questions were seriously asked and the 
answers attentively followed. As was anticipated, the questions of the older 
hoys were more technical in nature; almost all of them were obstetrical. In- 
terestingly enough, at the beginning these boys were less at ease than the 
younger group in asking questions, for they “knew all this” before. Very 
likely, their attitude was due to the fact that for them the acquisition of sex 
information was also a very personal matter. Once the questions started, how- 
ever, they continued without interruption. 

Frequent, seemingly casual follow-up conversations with various boys dur- 
ing the rest of the summer, aided by the observations of some of the counselors, 
failed to reveal that undue sexual excitement was aroused by the experiment! 
No instances were noted of changed activities among the children, nor change 
in relation between any boys and their enmpmates or counselors. Without be- 
ing able to delve into the innermost thoughts of each individual boy, one re- 
ceived the over-all impression, nevertheless, that the children accepted the pres- 
entation as a source of specialized information, or a means of correctin'* mis- 
information, not as anything much more dramatic. & 
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Those parents who saw the film and eavesdropped from the outside during 
the question and answer period were enthusiastic and grateful. Undoubtedly, 
to many of them this presentation to their child of a subject which they pre- 
viously may have touched but gingerly represented a prop of some sort, a shar- 
ing of responsibility, as well as a source of reference for some future discussions 
at home. Other parents, who subsequently heard about the presentation, later 
expressed their approval. 

It is now generally agreed that the home should be the site of primary 
responsibility* for sex education of the child. Under optimal conditions a well- 
adjusted parent is intellectually and emotionally prepared to answer the early 
simple questions with simple, direct answers, the later more complex problems 
with sympathy and understanding. 

Unfortunately, these optimal conditions rarely prevail. Parents of today 
were the sexually repressed and ill-informed children of another era, when 
discussion of the physiologic facts of life was taboo in most families. Conse- 
quently, most parents today are not emotionally geared to the task of handling 
for their children this highly personal subject matter, regardless of whether or 
not they have the facts straight. 

I, therefore, strongly feel that, in addition, the school and the summer 
camp may well assume important secondary roles in the promulgation of proper 
sex education to children. Certainly, “Human Growth” and other similar films 
can be integrated in the educational program of children’s camps, along with 
the nature study activities. Introduction to the beginnings of human life may 
be aided by concomitant utilization of vegetables, flowers, insects, frogs, chickens, 
hamsters, and rabbits. The similarities and differences between the beginnings 
of human life and of these lower forms will thus assume their proper significance 
in the inquiring mind of the growing child. 

It is my belief, further, that elementary and secondary schools should use 
these films in like manner. Here the problem arises as to who shall instruct 
the students. At a camp the logical preceptor is the camp physician or nurse. 
But what about the schools? The University of Oregon authorities 3 are strongly 
committed to the view that the regular classroom teachers should undertake 
this type of instruction. They feel that “the normal teaching situation” should 
prevail, in order not to overdramatize a subject which is emotionally charged to 
begin with. At the present time, the use of the film in the Oregon schools is 
only just beginning, so that full evaluation of this point of view must be held 
in abeyance. 

My personal feeling is that this subject is so special that children will not 
be unduly stimulated by someone other than the teacher conducting the class, 
provided that someone is an emotionally mature physician or nurse, possibly 
the school’s own physician or nurse, a person who understands and sympathizes 
with children, a person who commands their respect. Even the Oregon authori- 
ties are aware of the tact that "there are teachers who are not sufficiently emo- 
tionally adjusted or who may not have the technical data to enable them to 
undertake such teaching. ” In the eyes of children, on the other hand, the 
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doctor and the nurse represent medical authority, their answers accurate and 
objective, their demeanor imperturbable. 

I further believe that for the age levels covered in this paper, sex education, 
whether at camp or in school, should be presented separately to boys and to 
girls. Otherwise, group discussion, even under the most expert guidance, would 
fall far short of its greatest possibilities. 

CONCLUSION 

1. An experiment in sex education at a private boys’ summer camp is 
described, utilizing the moving picture film "Human Growth.” 

2. A plan is suggested for sex education in summer camps and in schools. 
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Case Reports 


ROCKY MOUNTAIN SPOTTED FEVER TREATED WITH 
CHLOROMYCETIN 

Report of Two Cases 

Merl J. Carsox, M.D., Leo F. Gowex, M.D., axd Fred R. Cochkaxe, M.D. 

St. Louis, Mo. 

C HLOROMYCETIN lias been demonstrated to be an effective antibiotic in 
experimental rickettsial infections. 1 - 2 Typhus fever 3 and scrub typhus 4 
have been successfully treated with this antibiotic. It has not yet been exten- 
sively utilized in Rocky Mountain spotted fever. Pincoffs and associates"' re- 
ported one group of fifteen patients with this condition successfully treated 
with Chloromycetin. In these patients subjective improvement was noticeable 
on the second day of treatment. Iu all cases the temperature dropped to normal 
levels within seventy-six hours after the initial dose, with an average duration 
of fever of 2.2 days. 

Two cases of Rocky Mountain spotted fever have been successfully treated 
by us with Chloromycetin. 

Case 1. — J. P., a boy, aged 3 years, was admitted to the St. Louis County 
Hospital on May 15, 1949. until a complaint of fever and a skin rash. Eight 
days before admission the parents hacl removed several ticks from his body. 
Four days later he became ill with a temperature of 101 to 103° F., and twelve 
hours later a rash appeared over the trunk and extremities. Several physicians 
were consulted during the following several days, and penicillin and sulfonam- 
ides were given without benefit. Ilis temperature rose to 105° F., and he was 
admitted to the hospital. 

On admission his temperature was 105.4° F., respirations 64, pulse 200. He 
was acutely ill. A reddish, macular rash ivas present over the entire body but 
was most marked on the extremities. Many of the lesions were purpuric. The 
spleen was palpable 2 cm. below the costal margin. The remainder of the ex- 
amination was essentially negative. The laboratory work on admission was as 
follows: white blood cells, 6,100: red blood cells, 3.2 million: hemoglobin, 10.5 
Gm.; differential: stab cells, 3S; segmented. 33; lymphocytes 27: monocytes, 2. 
Agglutinations against typhoid, paratyphoid, brucella. Proteus OX19 and OXK 
were negative. Routine urinalysis was negative. Blood culture was sterile. 
Stool culture showed no nonlactose fermenting organisms 

The temperature ranged from 104.6 to 97.0° F. and back to 104.'6° F. 
during the eighteen hours before institution of therapy. At the end of this time 
Chloromycetin was begun with 1.0 Gm. initial dose and 0.25 Gm. every three 
hours afterward. During the following day the temperature rose to 103.6° F. 
maximum, and on the second day of therapy the maximum temperattu-c was 
102 S° F. Sixty hours after the initial dose the temperature became normal, 
and lie remained afebrile during the remainder of his period of hospitalization. 
Subjective improvement was definitely evident on the second day of therapy, 
and by the third day there were no .subjective complaints and he felt well. The 
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skin rash began to fade on the third day of therapy and had almost entirely 
disappeared seven days after therapy was instituted. 

Five days after admission repeat agglutinations revealed a titer of 1 -. 1,200 
for both Proteus 0X19 and OXK. Chloromycetin was discontinued on the 
third day after the temperature became normal. He was discharged nine days 
after admission. 

Case 2.— R. P., aged 5 years, was admitted to St. Louis County Hospital 
on May 15, 1949, with a complaint of fever and a skin rash. Ticks had been 
removed from her body eight days previously. Two days following this, she 
became ill with fever 101 to 103° F. On the following day a reddish skin rash 
appeared on her trunk, extremities, and later on her face. She was treated with 
penicillin and sulfonamides but became steadily worse with the rash becoming 
more intense until her admission to the hospital. 

On admission her temperature was 105.4° F., pulse 144, respirations 36. 
She was acutely ill with a reddish macular rash over the skin of the trunk and 
face but most marked over the extremities. Many of the areas were hemorrhagic. 
The remainder of the examination was essentially negative except for a spleen 
which was palpable 2 to 3 cm. below the costal margin and some injection of the 
right tympanic membrane. The laboratory work on admission was as follow's : 
white blood cells, 7,100; red blood cells, 2.99 million; hemoglobin, 9 6m.; dif- 
ferential: juvenile, 3; stab cells, 44; segmented, 43; lymphocytes, 10. Urinalysis 
was negative except for an albumin of 1 plus. Agglutinations against typhoid, 
paratyphoid, Brucella, Proteus 0X19 and OXK were negative. Blood culture 
was sterile. Stool culture revealed no nonlactose fermenting organisms. 

During the eighteen hours before institution of therapy, the temperature 
ranged from 104.8 to 98° F. and back to 104.4° F. Chloromycetin was begun 
at the end of this period, 1.25 Gm. for the initial dose and 0.25 Gm. every three 
hours afterward. On the following day the temperature rose to a maximum of 
103.4° F., on the second day of therapy to 102° F., and on the third day to only 
100.6° F. Eighty hours after institution of therapy she became afebrile and 
remained so for the remainder of her period of hospitalization. 

She began to improve subjectively on the second day of therapy, and the 
rash began to fade on the fourth day. Seven days after therapy was begun the 
rash had almost disappeared. Two blood transfusions and parenteral fluids 
were given as supportive measures. 

Repeat agglutinations taken five days after admission revealed a titer of 
1 :1,2S0 for Proteus OX19 and OXK. 

She was discharged nine days after admission. 


COMMENT 


Two patients with Rocky Mountain spotted fever were treated successfully 
with Chloromycetin. The results were striking and agreed with the results of 
Pincoffs and associates. 5 Subjective improvement was definite on the second day 
after institution of therapy. The temperature dropped steadily by lysis, be- 
coming normal in one patient within sixty hours and in the second within 
eighty hours after the first dose was administered. The skin rash began to fade 
on the third and fourth days and had almost disappeared at the time of dis- 
charge, nine days after admission. No evidence of toxicity to Chloromycetin 
was noted. The initial dose of Chloromycetin was calculated on the basis of CO 
mg. per kilogram of body weight with 0.25 Cm. administered orally every three 
hours afterward. 

KEI-KKENCirS 


1. F.lirlicli. .T.. Oot lliCi. 1 lmrtdiftMor. 1>. 1!.. Andrr.-on. h. E.. mid Pridlnm T r 
Uunyeci Vi-mvuela. Sp., ttic Source of Chloromycetin, J. Bnci 56- -Kg 


Strep- 
101 S. 



234 


THE JOURNAL OF PEDIATRICS 


2. Smadel, J. E., and Jackson, E. B. : Chloromycetin, An Antibiotic With Chemotherapeu- 

tic Activitv in Experimental Rickettsial and A'iral Infections, Science 106: 41S, 
1947. 

3. Smadel, J. E„ Leon, A. P„ Ley, H. L., and Varela. C.: Chloromycetin in the Treat- 

ment of Patients With Typhus Fever, Proc. Soc. Exper. Biol, fr ATed. 68: 12, 104S. 

4. Smadel, J. E., Woodward, T. E„ Ley, ,Tr„ H. L„ Philip, C. B„ Traub, R., Lewthwaite, R., 

and Savoor, S. R.: Chloromvcetin in the Treatment of Scrub Tvplius, Science 
108: 160, 1948. 

d. Pincoffs. AL C., Guy, E. G.. Lister, L. AL, Woodward. T. E., and Smadel, J. E.: The 
Treatment of Rockv Atountin Spotted Fever With Chloromvcetin, Ann. Int. Aled. 
29: C56, 194S. 



EXANTIIEM SUBITUM (ROSEOLA INFANTUM) COMPLICATED BY 
PROLONGED CONVULSIONS AND HEMIPLEGIA 

Donald D. Posson, M.D. 

Rochester, N. Y. 

E XANTHEM subitum lias been usually considered a disease in which no 
complications occur. However it is common to have the disease begin with 
a short convulsion accompanying the initial high fever. Greenthal 1 reported 
the incidence of convulsions in his series of eases as 6 per cent. Wallfield 2 re- 
ported a boy 12 years of age who developed a convulsion followed by signs of 
encephalitis. On the third day the temperature fell to normal and the typical 
rash appeared. The encephalitic signs disappeared with no sequelae. Rosen- 
blum 3 in 1945 described the only case of hemiplegia resulting from exanthem 
subitum thus far reported. This was a 19-month-old girl who had three con- 
vulsions; one lasting for two hours. Lethargy and cervical rigidity followed 
the seizures and a right-sided weakness was noted. The typical rash appeared 
on the fourth day. The weakness of the left arm and leg cleared up completely 
in ten weeks. 


Case 1. — P. M. was a 15-month-old girl who had been irritable for three 
days, when, on Dec. 15, 1947, her temperature rose to 104.3° F. and she had a 
generalized convulsion lasting for forty-five minutes. She was admitted to the 
Rochester General Hospital where, four hours later, she had another convulsion 
lasting thirty minutes, accompanied by a fever of 106.2° F. The next day she 
remained stuporous, responding only when disturbed. Weakness of the right 
aim and leg and the right side of the face were noticed at this time. Frequent 
clonic movements of the right arm and the leg and the right side of the face 
were present lor the next five days. At times generalized convulsions lasting 
from two to ten minutes occurred. The spinal fluid on December IS showed 
2 cells with a trace of albumin and a negative culture. The blood culture was 
also negative. The white blood count on admission was 4,800 but rose to 12,000 
after a blood transfusion. The nonprotcin nitrogen was 26 mg. per cent, blood 
sugar 122. The temperature dropped to normal on December 18 and a typical 
exanthem subitum rash developed on the following day, lasting about twenty- 
four hours. The stupor continued until December 26, then gradually cleared. 
The weakness of the lace and right leg cleared almost entirely in about two 
months, but the right aim was still weak twelve months later, particularly the 
muscles of the right hand. 

C\sr, 2 — J B was an 18-month-old boy who had a generalized convulsion 
on March 18, 1948, lasting for nine hours, associated with a temperature of 
105.4° F. ami minimal respiratory symptoms, lie was admitted to the Newark 
Hospital at Newark, N. Y. where lie remained comatose for several days 
and was iound to have a light hemiplegia. Tieatment consisted of sodium 
phenobarbital, sulladiaziiie, and penicillin. The temperature dropped to 
normal after two dajs Twelve houis later the body was covered hv a fine 
macular rash. 


From the P* jmrtnient of Pediatrics of the Unl\orslt\ 
ami Denti'ttrj and the Pediatric Dt_pirtment of the RocliO'-U 


r "gSW 1 ° f McJiClnC 



23 G 


THE JOURNAL OF PEDIATRICS 


lie was seen by a neurosurgical consultant wlio diagnosed encephalitis with 
right hemiplegia. 

Six months later, on May 3, 1948, he was admitted to the Strong Memorial 
Hospital because of another convulsion of ten minutes’ duration associated 
with a fever of 104° F. and an upper respiratory infection. Normal findings 
were obtained from a study of the spinal fluid, the subdural fluid, x-rays of 
the skull, an intravenous pyelogram, an electroencephalogram, and the blood 
chemistry. Definite weakness of the right arm and right leg was still present. 

Case 3. — L. L. was an lS-month-old girl who had a forty-five minute con- 
vulsion and a temperature of 105° F. Chloral hydrate solution was given per 
rectum. Thirty minutes later she was noted to be completely disoriented al- 
though apparently conscious. The eyes were directed to the left. Definite 
weakness of the right arm and leg were noted. 

By the following morning these signs had cleared completely and no further 
muscular weakness was apparent. The fever continued intermittently for 
three days and then remained normal. On the fourth day a typical rash was 
found on the trunk and face. 


Discussion 

Nearly all physicians who are experienced in the diagnosis of exanthem 
subitum will agree that this is a common cause of convulsions during the second 
year of life. The irritability that nearly always accompanies the disease is one 
of its outstanding features and usually lasts for two or three days after the 
rash has disappeared. It is quite possible that the causative agent has a selec- 
tive action on the brain tissues aside from the possible effect of the high temp- 
erature that usually accompanies the infection. 

SU JIM ARY 

Three cases of exantliem subitum are reported in which each patient de- 
veloped hemiplegic weakness following prolonged convulsive seizures. It is 
probable that this complication of the disease may occur more frequently than 
in usually believed. 

The author expresses his thanks to Dr. Curt Falkcnheim for permission to use the 
third case. 
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BACILLUS SUBTILIS SEPTICEMIA TREATED WITH PENICILLIN 

Martha D. Yoav, M.D., John B. Reinhart, M.D., and Leroy J. Butler, M.D. 

Winston-Salem, N. C. 

A LTHOUGH Bacillus subtilis is ordinarily considered nonpatliogenic, a 
survey of the literature of the last twenty-five years revealed approxi- 
mately twenty-five cases of infection due to this bacillus. In almost every 
case the infection followed trauma or occurred in a person chronically ill. The 
reported injections included panophthalmitis, iridocyclitis, pyelonephritis, 
pneumonia, mastoiditis, meningitis, and septicemia. There were six cases of 
septicemia, all of which terminated fatally. ICelemen 1 reported a fatal case 
of pneumonia and sepsis in the Hungarian literature in 1924. In 1925, Sweany 
and Pinner 2 reported the first case of B. subtilis septicemia in the American 
literature. This was a postmortem diagnosis in a patient with advanced 
tuberculosis, who at autopsy was found to have B. subtilis in the pulmonary 
lesions and in the heart’s blood. Bais, 3 in 1927, discussed the pathogenicity 
of B. subtilis and reported a third ease of fatal septicemia due to the organism. 
Pellegrini 4 and Anghelescu 5 reported deaths due to B. subtilis infections in 
1934 and 1937, respectively. Hull, Howie, and Bean 6 had a patient with B. 
subtilis pyelonephritis and terminal septicemia in 1937. All of these cases 
occurred before the widespread clinical use of the sulfonamides and before the 
advent of the antibiotics. The following case is the only case of B. subtilis 
septicemia reported since sulfonamides, penicillin, and streptomycin have been 
available. It responded to treatment with penicillin and sulfadiazine. 


CASE REPORT 


W. W., a white male infant, was delivered by cesarean section at the North 
Carolina Baptist Hospital on May 7, 1945. The cesarean section was performed 
because of ceplialopelvic disproportion. The infant appeared normal at birth, 
and weighed 9 pounds, 4 ounces. The neonatal course Avas uneventful and 
he Avas discharged in good condition on the tAvelfth day of life. 

Although the child took an evaporated milk formula fairly Avell, he Avas 
5 Avceks old before he regained his birth Avcight. At 6 weeks of age he started 
refusing his formula. Several changes of food failed to improve his appetite 
and occasionally he had projectile vomiting. When he was 11 Aveeks old a 
physician elsewhere diagnosed anemia and pylorospasm. The hemoglobin at 
that time AA r as 10.5 Gm. The baby Avas given 125 c.c. Avhole blood intravenously 
m the physician’s office and Avas put on phcnobarbital 16 mg. three times a day. 

One Aveck later, at 12 weeks of age, the child refused to eat, AA'as fretful, 
became cyanotic, and Avas readmitted to the North Carolina Baptist Hospital. 

On this admission the baby Avas poorly nourished and acutely ill. The 
skin turgor was poor, the temperature Avas 100.4° F., pulse 160, respirations 
64, weight 9 pounds, 8 ounces. The anterior fontanel Avas sunken, the eyes 
were glazed, and the pupils Averc constricted. There Avas a Kussmaul type of 
respiration. The lungs and heart were normal. The abdomen was tint and 
•soft, the liver being palpable 2 cm. beloAv the right costal margin. The 
remainder of the physical examination avrs normal. 

The clinical picture of acidosis Avas confirmed by a carbon-dioxide combin- 
mg po wer of 7 volumes per cent. Other admission laboratory data were as 
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follows : In the blood, hemoglobin was 12 Gm., red blood cells 4.09 millions, 
hematocrit 35 volumes per cent, sedimentation rate 14 mm. per hour, white 
blood cells 27,350 with 71 per cent polymorphonuclears, 26 per cent lympho- 
cytes, and 4 per cent monocytes; urine was yellow, clear, pH 6.0 specific gravity 
1.015, trace of albumin, and negative for sugar, while microscopic examination 
(centrifuged specimen) showed 30 to 50 white blood cells per high power field, 
a few granular easts, no acetone or diaeetic acid; stool was normal; a blood 
culture grew B. subtiUs and a urine culture showed the same organism. Stool 
and throat cultures were not unusual. 

Clinical Course . — On admission the acidosis was treated by administration 
of y G molar sodium lactate. Although the infant seemed slightly improved, 
after twelve hours of hospitalization the carbon-dioxide combining’ power was 
still 7 volumes per cent, the pyuria persisted and there was moderate, irregular, 
hyperpyrexia up to 101° F. Penicillin and sulfadiazine therapy were instituted 
and Yg molar sodium lactate was given repeatedly in an attempt to correct tlw 
acidosis. 

Studies suggested that the chronic acidosis was due to failure of the renal 
tubules to reabsorb sodium bicarbonate, as described by Dr. Alexis Hartmann. 7 
This acidosis was corrected by the daily administration of parenteral % molar 
lactate and oral molar lactate solution. 
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Fig. 1. 

When the blood cultures were repeated on the third hospital day they again 
showed B. subiilis, fifteen to twenty colonies per cubic centimeter. It seemed 
probable that this organism was a contaminant, but five subsequent cultures 
revealed pure cultures of B. subiilis (Fig. 1). Urine cultures were sterile after 
the first hospital day. When the B. subtilis septicemia was fully pi'oved, sulfa- 
diazine was discontinued and penicillin, 40,000 units daily, was continued for 
twenty-one days. By the fourth hospital day the baby was greatly improved. 
His carbon-dioxide combining power was still fluctuating but he was alert and 
was eating well. 

On the thirteenth day of penicillin the blood cultures became sterile and 
remained sterile thereafter. During the course of the septicemia and for a 
week after the blood cultures were sterile, the pyuria continued and the infant 
had a low-grade, irregular fever. After the blood stream became sterile the 
level of the carbon-dioxide combining power became more stable. We credited 
this partly to the clearing of the infection and partly to more accurate determi- 
nation of the baby's daily alkali requirement after observation of his response. 

At the end of thirty days the patient was afebrile and his general condition 
was good. Ilis discharge weight was 11 pounds, one ounce. He was discharged 
on a maintenance dose of molar sodium lactate solution. The baby returned each 
month for regulation of his dose of molar lactate solution. Blood cultures were 
drawn on the first two of these monthly visits and these were sterile. 
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DISCUSSION 

The first blood and urine cultures revealed a large, gram-positive rod. Five 
other blood cultures contained pure growths of the rod but repeated urine 
cultures were sterile. The large gram-positive rod which was consistently found 
had the following cultural and chemical characteristics which identified it as 
a strain of B. subtilis. It was an aerobic, spore-forming, gram-positive, motile 
rod. On pour plates the colonies were irregular, hemolytic, rapidly growing, 
and after twenty-four hours quite large. The colonies were visible within six 
hours after inoculation. On transplants to aerobic blood plates they were 
medium sized, white, wrinkled, and hemolytic. In broth the rod had a heavy 
growth, forming a scum on the surface. The organism alkalinized litmus milk 
and liquified gelatin. A 1 -.1,000 suspension of the organism injected intra- 
peritoneally did not kill a mouse and the spores were not killed by boiling for 
ten minutes. 

Most strains of B. subtilis are sensitive to penicillin. In fact, they are so 
consistently sensitive that this rod has been used in the assay of penicillin. 8 
This antibiotic would, therefore, seem ideal for treating infections due to B. 
subtilis. In vitro penicillin sensitivity tests on our organism showed it to be 
inhibited by a concentration of 0.1 unit per cubic centimeters. Lower concen- 
trations were not tested. The bacillus was also tested against sulfadiazine, 
sulfathiazole, sulfanilamide, - sulfamerazine, and streptomycin. It was not in- 
hibited by concentrations of 12.5 mg. per cent of each of the sulfonamides but 
streptomycin inhibited the organism in a concentration of 8 units per cubic 
centimeter. 

It is difficult to evaluate the role of the septicemia in this child’s illness. 
M T e postulate that the baby’s earlier difficulties were due to his acidbase im- 
balance, that the B. subtilis was probably introduced by contamination of the 
blood transfusion given one week prior to hospital admission, and that the 
infection precipitated the acidotic crisis. The pyuria was felt to be due to 
infection by B. subtilis. There are reports of cases of pyelonephritis proved at 
autopsy to be due to this organism. c - 9 

It is interesting to report that the boy’s alkali requirement gradually 
diminished so that at 14 months of age the molar lactate solution could be dis- 
continued. At that age he appeared to be a sturdy, normal bo 3 r . 

SUMMARY 

A case of B. subtilis septicemia is presented. The organism was sensitive in 
vitro to both penicillin and streptomycin in concentrations obtainable in vivo, 
treatment with penicillin (815,000 units total dosage) was successful. Peni- 
cillin is suggested in the treatment of B. subtilis infections. 
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VIRGINAL HYPERTROPHY OF THE BREAST 

James B. Gillespie, M.D., and A. Jerome Hurter, M.D. 

Urbaxa, III. 

V ARIOUS types of breast enlargement are encountered in pediatric practice 
from the newborn period through puberty and adolescence. Unilateral or 
bilateral enlargement frequently occurs in children of either sex and both 
mammary and adipose tissues may be involved. Bronstein and Cassorla 1 classi- 
fied the breast enlargements in infancy and childhood in the following groups: 
(1) newborn type; (2) adolescent type; (3) those with associated endocrinop- 
athies: (41 enlargements artificially induced; and (5) a miscellaneous group. 
In the latter group, the breast enlargements associated with cirrhosis of the 
liver, leuccmia, testicular atrophy, carcinoma, and the so-called “mastitis 
gargantuan” are briefly mentioned. 

Massive breast hypertrophy in adolescence has been observed occasionally 
and is apparently an independent entitv. This condition has been termed 
variously as virginal, puberal, massive diffuse, or nongravid hypertrophy. Al- 
though cases have been described at a mature age or during pregnancy, the 
condition is usually observed at puberty, shortly before or after the menarche. 
Geschicktery in a review of thirty cases of massive hypertrophy, noted that in 
twenty-four the onset was between 11 and 16 years of age; four others followed 
pregnancy, and two cases were associated with a menstrual disturbance. Bi- 
lateral involvement is most frequent, and the diffuse hypertrophy may eventually 
give rise to enormous pear-shaped organs. 

Ordinarily after onset the enlargement goes on rapidly for a period of 
several months. The breasts become firm and tense, the superficial veins are 
dilated, and the areola arc enlarged. As the weight of the breast increases it 
becomes pendulous, and dependent portions may be cyanotic. Pain and tender- 
ness are transient or absent and a dragging sensation and the cosmetic de- 
formity are the chief complaints. Mammary enlargement of considerable size 
may be associated with superficial ulceration of the skin. 

We arc reporting a case of unilateral virginal hypertrophy in a girl 12 
years of age. The rarity of the condition is indicated by t lie paucity of reported 
eases and our inability to find reports of these cases in pediatric literature. 
This report of a case calls attention to the occasional occurrence of this unusual 
disorder in adolescent girls. The possibility of severe emotional disturbances in 
virginal hypertrophy and the radical surgery necessary for correction of the 
condition deserves special consideration. 

CASE REPORT 

R. W., a girl aged 12 years, was fii-st seen on April 14. 3 948, with the 
complaint of enlargement of the left breast. The birth history was normal, 
and the past medical history, except for the occurrence of mumps, chicken pox, 
rubella, and rubeola in the preschool period, was negative. She had never 
menstruated. The family historv was essentially negative. 

The patient’s general health had always been excellent. For a month 
preceding examination she had noted that the left breast was larger than the 
right, and for at least two weeks discoloration of the breast had been observed. 
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Fever, local pain, or tenderness had not occurred, and breast enlargement was 
the sole concern of the patient and her parents. 

On physical examination weight was 114 pounds, height 65% inches, 
temperature 98° blood pressure 116/70, and pulse 72. She was an alert, 
attractive, and well-looking child. Examination was essentially negative except 
that the left breast was enlarged, tense, slightly cyanotic, and the superficial 
veins were prominent in the upper quadrants. No tenderness or localized masses 
were noted. The areola appeared enlarged, and the nipple was retracted. There 
was scant axillary hair, a normal female puberal escutcheon, and the vagina 
and cervix appeared normal. Upon rectal examination, the uterus was found 
to be of normal size, and the adnexa were norma}. Vaginal smears taken for 
estrogenic activity showed few mature vaginal epithelial cells with scant 
glycogen content. 

Urinalysis showed a specific gravity of 1.026, acid reaction, and negative 
albumin, sugar, and microscopic. Blood count showed hemoglobin 14 6m. per 
91 per cent, erythrocytes 4,580,000, leucocytes 7,450, neutrophiles 64 per cent, 
lymphocytes 35 per cent, and eosinophiles 1 per cent. The blood Kline and 
Kahn tests were negative, and the sedimentation rate (Smith) showed 0.5 mm. 
settling in fifteen minutes and 1.5 mm. in forty-five minutes. X-ray of the chest 
was negative, and x-raj's of the wrists showed all ossification centers present 
except the pisiform; the ulnar epiphysis was open. 



Fi B . I* Note the slightly pendulous breast with prominent veins in the upper quadrants. 


On April lo, 1948 she was hosp, ahzed and a diagnostic aspiration of the 
breast was done. No blood pus, or tissue was obtained, and, subsequently a 
dry dressing was applied ami parenteral penicillin administered. Little chaLe 
m the appearance of the breast was noted, and she was dismissed from the 
hospital on April 1(. Later m April ajifi j„ carlv Ifnv «i, TOn 
were given to the breast without change in size or inMirawV **1 ,, rea | men( « 
The breast increased gradually in size and bv IrinJ in' iojo° i \ 0 , jreast - 
slightly pendulous (Fig. 1). By this time the' mother iXl S**' ^ becomc 
corned about the progressive breast enlargement anr )/,.« . e ? ome ,nost con 
tional problem, ail hough the patient never .seemed at aS dis/iirild SCVe, ‘ C 0,110 
On dune 26 1948. a tentative diagnosis of , 
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also at. t he junction of glandular and areolar tissue. On this date the breast 
appeared uniformly hypertrophic, and the enlargement was not in the form 
of a discrete tumor mass. Specimens from both sites were grossly firm, elastic, 
and of a rather homogeneous appearance. 

The pathologist’s report was: 

“There is an abundance of ducts and the acinar structures have not ap- 
peared. In the ducts there is a thickening of lining epithelium with an increased 
number of cells. There is an occasional papillary excrescence with attempts to 
form secondary lumens. A marked increase in interstitial connective tissue is 
present, involving both periductal fibroblasts and those lying between the ducts. 
The fibroblasts appear immature and often pseudomyxomatous. Mitotic figures 
are present but not common, and in many areas there is deposition of immature 
collagen. If this specimen had been received from a more mature breast, it 
would be called a fetal type of fibro-adenoma. The clinical and gross pathological 
picture suggests virginal hypertrophy, and in this condition fibro-adenomatous 
growth is not uncommon. Diagnosis: Virginal hypertrophy of left breast with 
early fibro-adenomatous changes.” (Fig. 2.) 



K>r. 2. Fig. 3. 

Fip. 2. — The thickening of the lining of the ducts and the marked increase in inter- 
stitial connective tissue is piomment . 

Fig. 3. — Photograph four months postoperati\ ely. 

On June 28, under Pcntothal Sodium and nitrous oxide anesthesia, a 
simple mastectomy was done. The postoperative course was uneventful, and 
she was dismissed from the hospital six days following the surgical procedure. 

The gross specimen (left breast ) weighed 1.350 grams. Section of a sur- 
face showed a firm, rubbery, homogeneous glandular tissue of pinkish color. 
Microscopic findings were similar in all detail to the biopsy specimen. 

She has been seen on several occasions since surgery. On the last visit, 
Nov. 0, 1948, she was peril cl ly well, normally active, and emotionally stable. 
The sear on the left chest was satisfactory (Fig. 3). Physical examination was 
essentially negative, and menstruation had not occurred at that time. In a 
letter from the mother, menstruation was reported to have started in December, 
194S. 

COMMENT 

The cause of virginal hypertrophy is obscure. Schaufiler 3 has called at- 
tention to the fact that general hormonologic backgrounds in relation to tbe 
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breast are vague. Estrogen appears to stimulate the growth of duct epithelium, 
whereas progestin affects the development of the alveolae during pregnancy. 
A rather obscure factor, now differentiated from the anterior pituitary, and 
called "mammogen” supposedly stimulates the growth of the entire breast. 
Harris and Rosenthal 1 considered a hormonal imbalance or continued stimula- 
tion by estrogenic substances as a possible cause of virginal hypertrophy. Cer- 
tainly in this condition physiologic puerperal hyperplasia is not involved, and, 
therefore, the lactogenic hormone is not concerned in the process. Fisher * 1 and 
associates noted the possible unfavorable effects in treatment of a patient by 
administration of female sex hormones ; during treatment the breasts increased 
in size. Gaines 0 stated that the weight of evidence points. to a conclusion that 
virginal hypertrophy is an exaggeration of normal growth seen at puberty with 
direct stimulus by estrogenic and possibly also the corpus luteum hormone. 
Abnormal sensitivity on the part of the end organ to hormonal stimuli is 
indicated also in those cases in which the enlargement is unilateral. 

Geschickter has described the pathology of the hypertrophied breast as an 
exaggeration of normal adolescent development. The growth consists of an 
extension of duets with marked increase in the periductal and interlobular 
connective tissue. Lobule formation may occur and mammary ducts show 
increase in size and number of their lining cells with moderate surrounding 
lymphocytic infiltration. The ducts are moderately dilated, but in the later 
stages a preponderance of sclerotic and hyalinized connective tissue compresses 
the • ducts and leads to atrophy of many of the branches. Diffuse virginal 
hypertrophy may be accompanied by localized fibroadenoma, and the subsequent 
development of cancer and abscess formation has been reported. 

In this patient, enormous breast enlargement (mastitis gargantuan) was 
not observed since surgical amputation was undertaken in a relatively early 
period. The rate of enlargement was not unusual since the period of most 
rapid growth is usually during the first three to four months. It would seem 
preferable to perform mastectomy or plastic surgery of the breast before the 
tremendous enlargement occurs, thus sparing these young patients the marked 
psychic and physical changes which may ensue. A plastic procedure was not 
feasible in this case since the entire breast was diffusely involved. At no time 
during observation of our case, either before or after surgery, was the patient 
disturbed, self-conscious, or apprehensive. The condition, however, became an 
obsession with the mother, and prior to surgery she demonstrated emotional 
disturbances and unusual anxiety. Such exaggerated emphasis on the enlarge- 
ment by the mother over a longer period of time might have caused considerable 
harm. The unilateral enlargement and the occurrence prior to the menarche 
have been observed infrequently. 
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THE FULMINANT FORM OF EPIDEMIC HEPATITIS IN A 
TWO-MONTH-OLD INFANT 

First Lieetenaxt Robert R. Williams* and Captain Bkx Caber, f 
Medical Corps. Army of the United States 

T O OUR knowledge the following case is the first. reported instance of the 
fulminant form of epidemic hepatitis occurring in an infant. 

In a recent paper Lueke and Mallory 1 described the fulminant form of epi- 
demic hepatitis. This form of the disease in adults is characterized clinically by 
intense severity of symptoms and death within ten days of onset. Pathologically, 
the distinctive findings are severe uniform autolytie necrosis of liver cells accom- 
panied by an intensive inflammatory reaction with regenerative hyperplasia of 
the bile duct epithelium. 

C \SE report 

An S-week-old male infant of Italian and German descent was admitted to 
the Fort Hamilton Station Hospital, N. Y.. because of jaundice. 

Five days before admission it was noted that his urine had become orange 
in color. This was accompanied by increasing yellow discoloration of the skin 
and paleness of the stools. No fever was noted and neither gastrointestinal nor 
respiratory symptoms were apparent. 

The patient was the third sibling, born at term with no apparent abnormali- 
ties, weighing 5 pounds, 8 ounces. There was no family history of anemia or 
jaundice. 

Two weeks before the onset of this illness there had been a three-day episode 
of diarrhea which responded to dietary measures. 

Three weeks prior to the onset of jaundice, he had been cared for by a 
20-year-old girl who had an upper respiratory infection. 

On admission he was well-developed and weighed SVt pounds. The skin was 
moderately dry and jaundiced. The conjunctivae and buccal membranes were 
tinged yellow. The liver edge was palpated three fingerbreadths below the right 
costal margin, and the spleen almost an equal distance below the left costal mar- 
gin. Temperature, pulse, and respirations were normal. The remainder of the 
examination was not remarkable. He was fed a standard formula which he took 
well and retained. 

On the morning of the second hospital day he vomited a few ounces of coffee- 
ground material. The urine was dark yellow. Other than moderate lethargy, 
there were no further physical findings. By afternoon the temperature had risen 
to 100.2° F., lethargy had increased noticeably, and the jaundice was intensified. 
The erythrocyte count was 3.64 million per cubic millimeter with 11.5 Cm. per 
cent of hemoglobin and a hematocrit of 27 per cent. The leucocyte count was 
15,400 per cubic millimeter with 61 per cent lymphocytes, 34 per cent ncutro- 
philes, 4 per cent monocytes, and 1 per cent cosinophiles. Urinalysis revealed 
1 plus albumin, 1 plus sugar, a positive reaction for bile with nitric acid, a trace 
of acetone, and S to 10 pus cells per high-power field. The icteric index was 7 S 
and the immediate direct Van den Bersrli reaction was positive with 0.937 mg. 
per cent of bilirubin in the .serum. The blood Wassermann was positive and the 
blood ICahn was doubtful. The blood type was 0. Rh positive. 

During the second night of hospitalization the infant vomited repeatedly. 
By early morning the temperature was 97° F. and the patient suffered a clonic 
convulsion of the left arm and loir lastimr for eighteen minutes. Following this 

•Patliolojo* Section, First Arnn Area Medical Laboratory, 
fl’edritric Section, Knit H i mil ton Station Hospital 
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the respirations were rapid and labored. Coarse, rfiles were heard throughout, 
both lungs. The liver and spleen had decreased in size. Mild nuchal rigidity 
was present and the knee jerks were hyperactive. Sustained ankle clonus was 
elicited. Lumbar puncture showed nothing of note in dynamics, cytology, or 
chemistry. Oxygen and penicillin were administered, three hundred cubic centi- 
meters of 5 per cent dextrose in distilled water, followed by 80 c.c. of whole blood 
were given by venoclysis. The cephalin flocculation test was reported 4 plus 
after twenty-four and forty-eight hours. 

Tl\e clinical course deteriorated progressively. Cyanosis occurred despite 
oxygen. The perineum and buttocks became edematous and the patient expired 
on the evening of the fourth hospital day, which was the ninth day after onset 
of symptoms. 

POST-MORTEM EXAMINATION 

Complete necropsy was performed twelve hours after death. The body 
weight was 3,800 Gm. Development was consistent with the age of 2 months. 
The state of nutrition was good. The selerae and skin were orange-green. The 
perineum and buttocks were moderately edematous. The pleural and peritoneal 
linings were orange-green, glistening, smooth, and their cavities contained no 
fluid. The pertinent gross changes were found in the lungs, spleen, liver and 
kidneys. 

The lungs together weighed S5 grams. They were purple and firm, particu- 
larly in their dependent portions. The cut surfaces exuded bloody fluid. 

The spleen weighed 14 grams and was softened. The sectioned surfaces were 
moist with blood but not diffluent. 

The liver weighed 99 grams, appeared to be shrunken, and was of uniform, 
rubbei-y consistency. Its external surface was smooth, patchy pink and tan. 
The lower edge was sharp. 

The entire bile duct system appeared normal. The sectioned surface pre- 
sented a nutmeg mottled pattern of pink and tan with uniform greenish tinge 
of minimal degree. 

The kidneys were softened, their combined weight being 36 grams. They 
were otherwise not unusual. 


MICROSCOPIC EXAMINATION^ 


Histopathologic findings other than those within the lungs, spleen, liver, and 
kidneys were not pertinent. 

The lung sections showed scattered emphysema, congestion, hemorrhage, and 
edema. Phagocytes were numerous within the alveoli. These were unusual in 
that their cytoplasm contained foamy and vacuolar spaces which were identified 
ns fat on Sudan IV stained sections. The fat droplets were generally smaller 
than the nucleus. No free fat or foreign material was present within the alveolar 
spaces. 


The spleen contained diffusely enlarged malpighian follicles. Their germinal 
centers were widened and showed mild phagocytosis with polymorphonuclear 
leucocyte infiltration. The sinusoids were congested and contained moderately 
numerous ncutrophiles, eosinophilcs, and phagocytes. Erythropoietic foci were 
not present. 

Striking changes were found within the liver (Figs. 1, 2, and 3) The 
parenchymal cells had undergone uniform and almost complete autolvtic necrosis 
A few remaining parenchymal cells could be identified singlv and in "Tonus' 
These were most numerous at the lobular margins and showed severe vacuolar 
and granular degeneration of cytoplasm with pyknosis and Ivsis of their tmnln? 
Pegcnerntiiig liver cells could not he found. Mnnv histioevtes and email 
of cellu lar debris filled the inter-reticular meshes ordinarily occupied bv pS‘ S 


•Tho lil*topatlioloplc OlaRnoMs in 
pUUUo ot 1'MliotOKy. 


tills case was concurred by the 


staff of the Army In- 
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Fig. 1. — Liver, showing- nutolytic necrosis of hepatic cells ■with infiltration by histiocytes 
and inflammatory cells. Vacuolar degeneration of cytoplasm and karyolysis of nuclei are seen 
in the remaining hepatic cells. 



Fig. 2. — Liver, showing preservation of reticulum throughout lobule. Wilder reticulum stain. 
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Fie. 



3. — Liver, showing regenerative hyperplasia of bile ducts with polymorphous infiltration 
of inflammatory cells ; most dense in the portal space. 



C. 4. Kidney, showing Infiltration of tubular epithelium by sudanophilic droplets. Sudan 
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cliymal cells. Lymphocytes, plasma cells, ncutrophiles, and eosinophiles were 
present throughout the liver. These inflammatory cells were most numerous in 
the periphery of the lobules, the perilobular stroma, and interlobular stroma. 
The reticulum structure of the liver was not altered in sections stained by 
Wilder’s method (Fig. 2). Endophlebitis was not observed. Many irregular 
twigs of regenerating bile duct epithelium were present within the perilobular 
and interlobular stroma (Fig. 3). 

The kidneys also presented unusual histologic findings (Fig. 4). The capsu- 
lar spaces contained a small amount of albuminous precipitate, the glomeruli 
being otherwise unaltered. The lining cells of the proximal convoluted tubules 
were swollen. Within their cytoplasm were numerous foamy and vacuolar clear 
spaces which were small and concentrated within the basal portion of the cell. 
On Sudan IV stained sections the}- were found to contain fat. Smaller numbers 
of similar vacuoles were found within the epithelium of the loops of I-Ienle, distal 
convoluted tubules, and collecting tubules. Sudanophilic droplets were present 
within the tubular lumens throughout the entire nephron. The number of fat 
droplets diminished gradually toward the distal portions of the tubules. Neither 
necrosis nor severe degenerative change was observed within the tubules. 

DISCUSSION 

The manner in which the infectious agent was acquired could not be deter- 
mined in this case. The positive Kahn and Wassermann reactions were believed 
to be false, as evidence of syphilis was not found in either parent or in the infant. 

Terminal neurologic findings, respiratory failure and edema of the buttocks 
and perineum as seen in this case were described by Lueke and Mallory in their 
adult cases of the fulminant form of epidemic hepatitis. 1 

Epidemic hepatitis is of unusual occurrence in infants less than one year of 
age. 2, 3 - 4 Many cases are described in the 1- to 5-year age group. 5 ’ 0 • 7 The course 
of the disease in infants and children is usually milder and of shorter duration 
than in adults. This point was emphasized by Horstmann and associates in a 
study of two epidemics. 5 

No pathologically proved cases of epidemic hepatitis terminating in death 
have been recorded in infants heretofore. In 1927 M. T. Morgan and H. C. 
Brown reported a pathologically examined case in an 11-year-old child which 
terminated fatally in nine days. 8 This is the yoiuigest proved case of the fulmi- 
nant form of epidemic hepatitis which was found in a survey of the literature. 

conclusion 

A case of the fulminant form of epidemic hepatitis has been described in an 
S-weck-old infant. This is believed to be the first recorded instance of this form 
of the disease in an infant. 
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Clinical Conference 


WEEKLY DIAGNOSTIC CONFERENCE IN PEDIATRICS, AT THE 

, CHARITY HOSPITAL OF LOUISIANA AT NEW ORLEANS 

This conference is held each Friday at noon, jointly by the three 

Pediatric Divisions : Louisiana State University Medical School, 

Dr. Myron E. Wegman, Professor ; Tulane Medical School, 

Dr. Ralph V. Platou, Professor; and Independent Service, 

Dr. Alma Sullivan, in charge 

Dr. Joseph Craven (Resident, Independent Division). — Are there any 
follow -Yip reports from last week 1 ] 

Dr. Roy A. Kelly (Resident, Louisiana State University Division). — You 
will recall the 9-year-old child we discussed at some length here two weeks ago, 
who appeared so well despite the presence of a suppurative lesion in the upper 
lobe of his right lung. Though the tuberculin reaction had been positive, we 
found no other evidence of tuberculous etiology. Lobectomy was done on the 
day following, and the boy has had a very smooth convalescence ; our pathologists 
reported multiple abscesses and a mixed bacterial flora, but no evidence of 
tuberculosis. 

Dr. H. Tolmas (Resident, Independent Division). — All the diagnostic 
procedures that were suggested for the 2-year-old Negro boy with apparent 
glycogen storage disease appeared to be confirmatory. We are now studying 
galactose and levulose tolerance tests with the hope that they will be helpful 
in guiding further management. 

Dr. William Newsom (Resident, Tulane Division). — The very striking 
example of unexplained subcutaneous fat necrosis which had spread gradually 
to involve almost the entire back of an otherwise apparently healthy newborn 
infant has now cleared almost completely during the past six weeks. A biopsy 
confirmed our clinical impression. 

Case 1. Congenital Syphilis 

Dii. George Prather (Resident, Tulane Division). — This is a white female 
infant who was born at home after an uneventful pregnancy; no complications 
were noted by the physician at the time of delivery. The infant weighed 5 
pounds, 4 ounces at birth, and was breast fed for three weeks without much 
success. There was no appreciable weight gain, so supplementary feedings and 
then a number of formulas were tried. At 4 weeks the infant developed an 
eruption about the buttocks, considered by the mother at first to be a “diaper 
rash"; this gradually spread peripherally and finally involved both hands and 

2-19 
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feel during the next week. A physician who was first consulted when the haby 
was 5 weeks old pronounced the child normal hut for the rash which was at- 
tributed to “diapers’’ and “heat.” No diagnostic tests were made and a salve 
was prescribed. There seemed to he some improvement at first, but the eruption 
grew worse during the next two weeks. Noisy breathing and a mucopurulent 
nasal discharge developed during the seventh week. There had been no apparent 
paralysis, and the baby had not “seemed sick.” A second physician was con- 
sulted at a near-by hospital during the eighth week, and lie immediately referred 
the patient here for therapy, with a tentative diagnosis of pemphigus and 
anemia. 

Further history revealed that the father had been treated with penicillin 
for primary syphilis in May, 1947. The mother stated that she had been 
treated at the same institution and at the same time, but this could not be veri- 
fied from the records there. One sibling, now 14 months of age, has seemed 
entirely normal to the mother. We examined him just last week in our clinic; 
he appeared well, presented no signs of syphilis, and serologic tests were nega- 
tive. 

At admission the clinical features of congenital syphilis in this patient were 
unmistakable. The infant really looked like “a little old man with a cold in the 
head”; she appeared malnourished, anemic, and had a generalized dusky maculo- 
papular, vesicular, and pustular eruption which was most characteristic over 
the palms and soles. Where secondary infection did not interfere, the rash had 
a highly characteristic coppery hue with very fine and glistening superficial 
desquamation. There were ulcerations and excoriations about the nose, lips, and 
anus. There was a small mucosal “patch” over the hard palate. Scattered 
fine rides were heard over the right lung base; the liver and spleen were both 
film, enlarged to a distance of about 4 to 5 cm. below the costal margins, and 
there was moderate generalized lvmphadenopathy. No pseudoparalysis was 
noted. 

A positive dark-field examination was secured immediately after admission. 
The hemoglobin level was 4.5 Gm. per eent, erythrocyte count 1.2 million per 
cubic millimeter, packed cell volume 14 per eent, leucocyte count 4,300 per 
cubic millimeter, with 15 per cent granulocytes, 4 per cent monocytes, and 
81 per cent mature lymphocytes. Urinalysis showed nothing unusual. Both 
routine serologic tests were positive and the quantitative titer was 1,024 
Kahn units; serologic tests from the 14-month-old sibling were negative. 
The infant’s spinal fluid pressure was 120 mm. and the fluid was blood 
tinged, containing 4,000 erythrocytes, 26 lymphocytes, and S granulocytes per 
cubic millimeter; the protein level in the supernatant fluid was 31 mg. per cent 
and the sugar was SO mg. per eent. Smears and cultures showed no organisms 
and complement fixation and colloidal gold curves yielded no abnormal results. 

Therapy was started immediately — within three hours after admission — em- 
ploying 100,000 units of penicillin G per kilogram of body weight divided into 
100 equal doses given at three-hour intervals “around the clock.” In addition, 
the infant has received several small transfusions, to date totalling 240 c.c., so 
that at present the hcmoglogin level is S.l Gm. and the erythrocyte count is 3.8 
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million per cubic millimeter. Roentgenograms secured before starting therapy 
showed typical extensive syphilitic panosteitis and a hazy area of increased 
density in the base of the right lung ; there were no abnormal physical signs over 
this area. The infant’s course during therapy has been uneventful except for the 
fact that she developed apparent pseudoparalysis of the right arm on the twelfth 
clay after the first dose of penicillin was given ; this is still present. 

Dr. Joseph Rosenzweig (Resident, Tulane Division). — We often use a 
simple technique to obtain material for dark-field examination which is especially 
suitable when one does not have equipment for dark-field examination im- 
mediately available. One needs only a small piece of capillary tubing, like that 
used for smallpox vaccination and an ordinary sterile gauze square. Crusts 
or exudate are gently wiped off, then the clean surface of the lesion is irritated 
enough to produce a small amount of clear, serous fluid. The skin about the 
base of the lesion is compressed firmly between the gloved fingers for about five 
minutes. Tissue juice which then appears is drawn into a capillary tube, after 
which the ends are sealed with a flame. Such specimens can then be brought to 
the laboratory or held for several hours until examination can be conveniently 
done. The only precaution is to secure clear tissue juice; bloody specimens are 
difficult to examine. 

At present we have three cases of congenital syphilis similar to this one on 
our service; among them we can demonstrate practically all the classical features 
of infantile syphilis. We just checked our records and found that we have 
treated 365 eases with penicillin since 1944 ; many more undoubtedly have been 
treated by other divisions here. Dr. Madey is visiting us from New York and 
I would like to know how this incidence compares with what he sees there. 


Dr. Steven Madey (Exchange Resident, Tulane Division). — We see rela- 
tively few such cases at the Babies’ Hospital because most of them are sent to 
Bellevue Hospital. The 1948 Public Health Reports indicated that there were 
648 cases of congenital syphilis in New York City, and 13,309 cases for the entire 
United States. Congenital syphilis is still encountered too frequently elsewhere 
as well as here ! 


Dr. Ralph Y. Platou.— Judging by the last available national figures, 
syphilis accounts for four or five out of every 1,000 deaths under age one. We 
believe that many, if not most deaths attributed to infantile syphilis are due 
in reality to associated infections so common in these syphilitic babies. We 
believed this patient had a bacteremia and bacterial bronchopneumonia in ad- 


dition to the syphilitic lesions Dr. Prather described ; hemolytic Staphylococcus 
aureus has been cultured from some of the deep skin lesions, and a number of 
pathogens have been recovered from the upper respiratory tract, though blood 
cultures remained sterile. With the treatment schedule this baby is receivin'*— a 
total of 100,000 units of crystalline penicillin G per kilogram of body weight— 
the prognosis is excellent if our results with many other such patients can be 
taken as a guide. There is probably about a 5 per cent chance of relapse duriim 
the next four to eleven months. b 
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Dr. Myron Wegmax. — Why was treatment started so promptly after ad- 
mission ? 

Dr. Platou. — The clinical diagnosis seemed obvious and an immediate 
dark-field examination was positive. Results of routine laboratory tests, a 
battery of serologic tests, and results of spinal fluid examination were returned 
later, though specimens were, of course, secured before therapy was started. 
Particularly when there is secondary infection, I think that one is justified in 
starting treatment with penicillin even “on suspicion” of syphilis, provided 
that this is preceded by collection of appropriate specimens to establish or ex- 
clude the diagnosis retrospectively. Then, even if the child turns out to be 
nonsyphilitic he has not necessarily been “stigmatized” by such a “panacea” 
as penicillin, and no harm has been done. 

Dr. Ellen Mackenzie (Fellow, Tulane Pediatrics). — Why did pseudo- 
paralysis appear after treatment? 

Dr. Platou. — I think that is probably a matter of timing. The expected 
natural course of healing in osseous lesions of syphilis, judged by roentgeno- 
grams, is not altered much by treatment and is probably accelerated significantly 
only when therapy with penicillin is begun very early. 

Case 2. Ascariasis 

Dr. Craven. — This is a 5-year-old Negro boy, whose illness began two weeks 
before admission. He had had irregular fever, night sweats, a dry hacking 
cough, and apparently real but poorly localized pains in his chest and abdomen. 
His appetite had failed and he had lost approximately 4 lb. during those two 
weeks. The family physician had found large left epitrochlear and axillary 
lymph nodes, together with a mild degree of generalized lymphadenopathy, and 
had suspected tuberculosis. 

In addition to this lymphadenopathy, physical examination revealed coarse 
rales bilaterally and a large, smooth liver which extended 4 cm. below the costal 
margin ; the spleen was not enlarged. The child was quite undersized and ap- 
peared chronically ill. Roentgenograms showed a diffuse infiltration through 
both lung fields which was considered to be compatible with a diagnosis of tuber- 
culosis. Repeated Mantoux tests were negative, however, as were the blood 
cultures and “febrile” agglutination tests, including tularemia. The blood 
counts were not remarkable. Ova of Ascaris lumbricoidcs, cysts of Endomocba 
histolytica, and Giardia lamblia were found in the feces. 

The first three nights on the ward the patient’s temperature rose to 103° 
F. (rectally). During this period he frequently cried out because of abdominal 
pain, and his bowels failed to move. An enema was given on the third day and 
twenty adult ascaris worms were expelled. The temperature then fell to normal 
and he was given hexylresorcinol, 0.G Gm., this dose being repeated five days 
later. He passed about SO large worms during this seven-day period. 

Following his treatment there was remarkable clinical improvement ns 
evidenced by a weight gain of 3 lb., absence of fever, and decrease in liver size. 
The x-ray gradually cleared. 
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Although the picture is confused by the presence of E. histolytica in the 
stool, we are inclined to attribute the fever, loss of weight, and hepatomegaly 
to ascariasis since these symptoms disappeared following treatment with hexyl- 
resorcinol and no amebacidal drugs were given. It appears likely, therefore, 
that the amebiasis is incidental; of course this still will be treated. Our prob- 
lem here is in deciding whether or not the ascariasis was primary or simply ac- 
tivated or made evident by an acute febrile illness. We frequently see patients 
with pneumonia or tonsillitis in whom large numbers of worms are passed during 
the acute febrile illness. The worms are known to migrate in the presence of 
fever. 

Our second problem is in deciding whether to treat the patient for ascariasis 
while the fever is still high or to wait until the fever subsides. At one time it 
was considered highly dangerous to treat such patients in the face of a high 
fever since it was thought that treatment might stimulate the worms to migrate 
outside the gut or to cause intussusception. Many now feel, however, that 
ascariasis should be treated immediately even though the fever is high, since 
the high fever is known to cause migration of the ascaris on its own, and hexyl- 
resorcinol is the best agent we have for inhibiting this migration. Dr. Beaver, 
would you like to comment upon the optimum time for treatment? 

Dr. Paul Beaver (Tulane, Division of Parasitology) . — In the past few 
years we have seen a gradual change in attitude regarding the optimal time 
for treatment. I think this change of attitude was prompted very largely by 
a tragic case of primary ascariasis. On admission the child was eliminating 
ascaris through the mouth and rectum. A large number of worms also migrated 
to the liver, in all probability several hours after admission, and the case ended 
fatally. The question arises whether or not that child might have been saved 
by prompt treatment. When the old drugs, santonin and oil of chenopodium, 
both of which are toxic, were to be used, there was reason for hesitancy. How- 
over, now with the use of hexylresorcinol, which is relatively nontoxic, early 
treatment should be instituted. 

Dr. Craven. — Dr. Beaver, an interesting feature of this case was the marked 
hepatomegaly which we found difficult to explain. 

Dr. Beaver. — With the migration of ascaris larvae from bowel to lung 
there are always a certain number of worms which get sidetracked, some of 
which may be screened out by the liver. 

Dr. Platou. — How can you say this is primary ascariasis with ascaris 
pneumonitis instead of ordinary bronchopneumonia in a child who has adult 
ascarids in the intestine ? 

Dr. Craven. — That was a difficult question to answer when the patient was 
admitted. However, the diagnosis was made chiefly as a result of the patient’s 
clinical course in the hospital. The patient did not present typical physical 
findings of acute bronchopneumonia. The blood count did not indicate any 
acute ordinary bacterial infection. The x-ray appearance resembled miliarv 
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tuberculosis more than acute bronchopneumonia. He did not receive sulfonam- 
ides or antibiotics, and his response was attributed to hexylresorcinol. 

Dr. Plato u. — Has anyone ever isolated the larvae of ascaris from human 
lungs during life? 

Dr. Beaver. — The larvae have been found in sputum, but they are very 
difficult to find. There are two ways in which larvae get lost in this migration 
from bowel back to bowel. One of them, perhaps the most common one, is In- 
being lost in the liver. But there are also a great many lost by expectoration. 
If you can collect exudates in large quantities you have a fair chance in these 
very heavy infestations of finding at least one larva but you would need a large 
volume of sputum with which to work. 

Dr. Roswell Johnson (Tulane, Department of Pediatrics). — Dr. Beaver, 
do you think that eosinophilia is necessary to establish a diagnosis of pulmonary 
aseariasis ? 

Dr. Beaver. — Let us put it this way. We arc always much more convinced 
of the diagnosis if eosinophilia occurs. This patient had just a low-grade 
eosinophilia, 4 per cent. 

Dr. Richard Fowler (Resident, Louisiana State University Division). — 
Would you defer treatment with hexylresorcinol in the presence of diarrhea? 

Dr. Beaver. — No, I would not. 

Dr. A. L. Exline (Resident, Tulane Division). — Do you use repeated 
courses of hexylresorcinol if the eggs persist in the stool ? 

Dr. Beaver. — Wc have seen courses of hexylresorcinol repeated every other 
day for as many as four times without observing any ill effects. 

Dr. Sidney Chipman (Louisiana State University Department of Pediat- 
rics). — Do you mean to imply that all larvae perish in the liver and that finding 
an adult ascaris in the liver indicates migration up through the bile duct? 

Dr. Beaver. — Yes, the larvae either pei’ish in the liver or pass on through 
to the lungs. 

Dr. Johnson. — Is there any available effective treatment for ascaris 
pneumonitis per se? 

Dr. Beaver. — No. 

Dr. Wegman. — In view of all the publicity that has been given to amebiasis 
these past few years, it is interesting to sec a case of aseariasis and amebiasis 
in which the aseariasis is emphasized and the amebiasis played down. 

Dr. Beaver. — Presumably this child has had amebiasis for some time. He 
is one of the many in this part of the world who likewise have amebiasis, and 
frequently have other unrelated infections. 
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Case 3. Sickle Cell Disease 

Dr. William Stewart (Resident, Louisiana State University Division). 
This 6-yeai'-old Negro girl was admitted with the chief complaint of pain in her 
legs of one week’s duration. One week prior to admission the child began to 
complain of severe pains in her calves and thighs. The pains were so severe 
she would not allow anyone to touch her legs and she refused to walk. About 
this same time she began to have some fever, developed anorexia, and vomited 
occasionally. The family noted that her eyes turned slightly yellow and that 
her skin appeared to be paler. She was kept in bed and given Aspirin tablets 
with very little relief. After the symptoms had continued one week without 
abatement she was brought to the hospital and admitted. 

The past histoiy obtained from the patient’s cousin revealed that she was 
in Charity Hospital at the age of 11 months for osteomyelitis of the right foot 
from which she recovered complete^. The past history also shows that since 
the age of one year she has complained of periodic pains in her legs which are 
occasionally accompanied by fever. 

The family histoiy and social history were noncontributory. There was no 
history of anemia in other members of the family. 

The physical examination on admission showed a thin, pale little girl, quite 
dyspneic and very uncomfortable. The temperature was 102° F., the pulse 
rate 140 per minute, and the respiratory rate 35 per minute. The sclerae were 
not jaundiced and the conjunctivae were very pale. The lungs were clear. The 
heart rate was rapid with a gallop rhythm and the heart was enlarged to the 
left and downward, with the PMI in the sixth interspace one centimeter 
outside the midclavicular line. There was a loud, blowing, systolic murmur 
heard best in the second left interspace but audible over the entire precordium 
and over the left scapula. The abdomen was soft, with the liver palpable 6 cm. 
below the costal margin. The spleen was not felt. There was marked tenderness 
and pain on motion in both lower extremities. There was no joint tenderness. 

The blood count on admission showed 2.5 Gm. of hemoglobin, 1,200,000 
red blood cells, 33,000 white blood cells (corrected for normoblasts), 120 normo- 
blasts per 100 white blood cells, 10.5 per cent reticulocytes, 98 per cent sickling 
in twenty-four hours. The urine was negative. The one-minute direct serum 
bilirubin concentration was 0.6 mg. per eent and the total serum bilirubin 1.4 
mg. per cent. 

Shortly after admission the old chart from her previous admission at the 
age of 11 months was made available and revealed that at that time she had 
1 Gm. hemoglobin, 2,800,000 red blood cells, 70 to SO normoblasts per 100 white 
blood cells, 9.5 per cent reticulocytes, and 100 per cent sickling. 

The day following admission she was given a transfusion of 250 c.c. of 
whole blood. After t his transfusion the pulse rate slowed, she was less dyspneic, 
and the pains in her legs lessened but did not disappear entirely. The next day, 
however, her temperature again rose and she developed severe pains in file legs 
and abdomen. The abdomen became boardlike and very tender, and she looked 
much more severely ill. One hundred per cent oxygen was administered with 
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the presenting complaint in this child was joint pain and she has had some joint 
pain since admission. In both this child and a similar one in whom we tried 
100 per cent oxygen when joint pain was present, no improvement was shown, 
but Dr. Stewart is pretty well convinced that the oxygen did not have a fair trial. 

Dr. Platou. — The diagnosis of sickle cell disease was not made when this 
child was 11 months old? 

Dr. Stewart. — Yes, the diagnosis was definitely made. 

Dr. Platou. — We have a local empiricism to the effect that dactylitis under 
G months usually is due to syphilis, after 6 months it is usually tuberculous, but 
at any age in a Negro it should be considered to be due to sickle cell disease until 
proved otherwise. I do not know how many of these we have seen but it would 
be interesting to add them up sometime; their number should be considerable. 
Reviewing the old chart some time ago. it seemed to me that the diagnosis of 
sickle cell disease was discarded at the age of 11 months in favor of osteomyelitis. 

Dr. Stewart. — No, the correct diagnosis was made then ; the error came in 
“signing out" the chart; the correct diagnosis was not entered properly on the 
face sheet. 

Dr. William Obrinsky (Louisiana State University, Department of Pediat- 
rics). — How do you account for five yea re of freedom from symptoms ? 

Dr. Wegmax. — I doubt if they were free. It is lucky that tills child got 
away with her disease over this period of time, but it is very unfortunate that 
sho did not have health supervision. I believe that is a serious lack in our 
follow-up program outside of the hospital. If she had 7 Gin. of hemoglobin then, 
I should imagine she has been getting along with a very low hemoglobin ever 
since. 

Dr. Obrinsky. — But no frank crises? 

Dr. Wegmax. — No. 

Dr. Daniel Stowexs (Tulane, Department of Pediatrics). — Working on 
the basis of Dr. Tomlinson's ideas about the mechanisms for sickle cell crisis, we 
began treating patients in crisis with plasma rather than with whole blood. This 
was done somewhat empirically with the idea of “ballooning out” the whole 
vascular system. For a period of a year in which I saw these patients in great 
numbers, we were very much impressed by responses we got with plasma. We 
tided them over the crisis usually within twenty-four to forty-eight bom's and 
then gave them whole blood transfusions. We never bothered to transfuse them 
to levels above S or 9 Gm. of hemoglobin, as they would not maintain higher 
levels very long. 

Dr. Wegmax. — Dr. Kelly, when he came on rounds the next day, questioned 
whether we were not rather rash in transfusing this patient right away. 

Dr. Roy Kelly (Resident, Louisiana State University Division). — Yes. I 
want to know the arguments for and against transfusing patients with sickle cell 
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anemia in crisis. It has been said, particularly here in the Obstetrics Depart- 
ment, that a great deal of difficulty is seen in patients who have obstetrical com- 
plications during a crisis for which blood seems to be required. I would like 
to know more about this mechanism. 

Dr. Stowexs. — That is another point in the administration of plasma. With 
the peculiarities of the sickle cell, by giving plasma and oxygen we were able to 
increase the oxygen tension of the plasma and thereby decrease tissue anoxia. 

Dr. Johnson. — Transfusions should be avoided during these crises if pos- 
sible. Oxygen is the best single therapeutic agent. Salt-poor albumin can be 
used to maintain blood volume. Another point to be considered here is why save 
such a patient from sickle cell anemia only to have her die later from serum 
hepatitis ? 

Dr. Stowens. — I think we see many more examples of sickle cell crisis than 
of serum hepatitis ; the risk of hepatitis seems quite unimportant in this particu- 
lar case. 

Dr. Johnson. — I am not so sure that this girl has been neglected. Had she 
been transfused many more times during the past five years she would probably 
have nothing more than she has now except more hemosiderosis. She is now 
using her iron supplies to build new blood. 
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THE GIFTED CHILD 

“To Them That Have” 

II Amt y Bakwi.v, M.D. 

New York, N. Y. 

T HE form gifted is applied 1 o individuals who are endowed with superior 
natural mental abilities which clearly differentiate them from the average 
of the same age and experience. In the larger researches, the term has been 
limited to children with intelligent quotients (I.Q.) of 140 and over, who 
normally constitute about 0.5 per cent of the population. 

In 1021, Dr. Louis Terman of California and a group of associates began 
a long-lerm study of gifted children to determine what sort of adults they grow 
up to be. With this aim in mind over 1,500 children out of a total school 
population of about a quarter million were selected from the grade and high 
schools of California on the basis of excellence in school performance and high 
rating on intelligence tests. These individuals have now been observed for over 
twenty-five years and they form the basis of a recent publication by the Cali- 
fornia group of psychologists. 1 

N DESCRIPTION OP THE GROUP 

Intelligence . — The original plan was to include only children with an I.Q. 
of 140 or above, but for various reasons sixty-two subjects with I.Q.’s between 
135 and 140 were included. Most of the latter were either siblings of subjects 
who had already been accepted in the experimental group, or they were older 
adolescents whose scores seemed spuriously low because the test used at the 
beginning of the stud y (the 191G Stanford-Binet test) does not measure high 
intelligence in older children with sufficient accuracy. 

Since it was impossible, for financial reasons, to test all the school children, 
teachers were asked to name the brightest children in their classes as well as the 
youngest. The selected children were then given mental tests. It is of interest 
that the youngest child in the class qualified more often for inclusion in the 
gifted group than did the brightest children. Relative youth proved a better 
gauge for predicting intelligence than the teacher’s judgment. 

The mean I.Q. for the entire group was approximately 150. One girl scored 
200. Six children had I.Q.’s between 190 and 194. 

Sex . — There were somewhat more boys than girls (116.4 boys to 100 girls). 
That the preponderance of boys was not due to biased selection on the part of 
the teachers is indicated by the fact that of those nominated who failed to 
qualify for the gifted group, the proportion of males to females was the same 
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as that in the general population-103.7 boys to 100 girls. Terman presents 
evidence in favor of the view that the larger number of boys in the gifted group 
is due to greater variability among them, 2 but he is unwilling to make any 
positive statement. 

National Origin and Race— In comparison with the general population of 
the cities concerned there was a 100 per cent excess of Jewish children, a 25 
per cent excess of children of native-born parentage, a probable excess of chil- 
dren of Scottish parentage, and a deficiency of Italian, Portugese, Mexican, and 
Negro ancestry. > However, nearly all the national and racial groups contributed 
one or more subjects to the study. “No race or nationality has any monoply 
on brains.” In part, at least, the representation by some groups was limited by 
handicaps of language, environment, and educational opportunities. 

The parents of the gifted children were principally from the professional 
group (31.4 per cent) and the semiprofessional and business group (50 per cent). 
The median income for a sample of the families was more than twice that of 
California families in general. 

Medical History and Physical Status. — No striking differences were found 
in the medical history and physical status. The proportion of breast-feeding 
was considerably in excess of that in the general population. The gifted chil- 
dren started to walk and talk a little earlier than others. Pubescence was also 
accelerated on the average. They were, if anything, less “nervous” than the 
generality of children. Though twice as many wore glasses as others, the inci- 
dence of defects of vision was no more frequent. In the gifted group, presum- 
ably, defective vision was more often corrected by glasses. The incidence of 
tonsillectomy was about twice as great as among others. 

The frequency of physical defects and abnormal defects of any kind was 
below that found in most medical surveys of school populations. On the whole 
the typical gifted child was found to be a slightly better physical specimen than 
the generality of children as indicated by body measurements, healthy histories, 
and medical examinations. 


Educational History. — The children liked school and most of them had 
skipped grades. None had been left behind. Nearly one-half had learned to 
read before going to school. Early indications of superior intelligence most 
often noted by the parents were quick understanding, insatiable curiosity, ex- 
tensive information, retentive memory, large vocabulary, and unusual interest in 
such things as number relations, atlases, and encyclopedias. 

Objective tests showed that the gifted children were 44 per cent above the 
average child in school achievement, indicating that the superior group, though 
generally advanced in school, could actually have done higher grade work. 
Terman estimates that more than one-half of the children with I.Q’s of 135 and 
above had already mastered the curriculum to a point two full grades beyond 
the one in which they were enrolled and some of them as much as throe or 'four 
grades beyond. The superiority of the gifted child did not relate equally to all 
the subjects. 11 was greatest in reading, language usage, arithmetical ‘reason 
ing. and information m science, literature, and the arts. It was less marked 
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in arithmetical computation, spelling, and factual information about history 
and civics. But even in these subjects the gifted child surpassed the average. 
No correlation was found between the child's ability to achieve at school and 
the amount of formal schooling lie had received. One child had had only two 
years of schooling before he entered Stanford University at 14 years of age. 

The principal interests of the group under study were reading and collect- 
ing. Their play activities did not differ materially from those of the general 
group, although the gifted girls tended to be a little more masculine in their 
play life than other children. In general the play interests corresponded to 
those of children two to three years older. * 

The gifted children were found to be superior in character tests. They 
were less likely to be boastful or to overstate their knowledge and they were 
more trustworthy when under temptation to cheat. They were, as a group, more 
stable emotionally. 


THE GIFTED GROUP AS ADULTS 

As adults the gifted group showed some loss of I.Q. Tcrman is of the opin- 
ion that the decrease can be accounted for, in good part if not entirely, by 
errors in measurement and by the failure of tests in adults to measure the same 
mental functions as are measured by the much better standardized tests for 
children. 

Mortality . — By 1940, when the mean age of the gifted individuals was 30 
years, the deatli rate among male subjects was 4.14 per cent and among females 
3.9S per cent, as compared with 5.02 per cent and 4.68 per cent, respectively, 
for comparable age groups in the general population. 

Height . — The height of gifted men, as reported by themselves, averaged 5 
feet, 10.65 inches, more than 2 inches above the average for unselected college 
men. The gifted women were .69 inches taller than the average college woman. 
There is, however, reason to believe that men tend to overstate their heights. 
Terman concludes that gifted men probably average about one-half inch taller 
than college men in general and gifted women show the same difference. 

Physical health seemed to be at least as good as in the general population. 

Mental Health . — The incidence of insanity in gifted subjects was slightly 
below that of the population as a whole. Alcoholism was uncommon and ju- 
venile delinquency low. Slightly more than one per cent of the group had a 
history of homosexuality. About one-half of these had made reasonably normal 
heterosexual adjustments. 

Educational Histories . — About 90 per cent of the gifted men and SO per 
cent of the gifted women entered college, and 70 per cent of the men and GS 
per cent of the women graduated. This percentage is approximately eight times 
as great as for the general population in California. In undergraduate years 
the social sciences were first choice as a major field by both men and women. 

Of those who graduated, 6S per cent of the men and 60 per cent of the 
women returned for graduate study. About one-half of the men and one-third 
of the women received graduate degrees. A law degree was taken most fre- 
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quently, with the M.A., Pli.D, and M.D. following in that order. Fifty-two 
received the M.D. degree. 

Though the average grade in college was superior, it was not always as high 
as might have been expected. Almost 8 per cent of the men and 2 per cent of 
the women flunked out. The average I.Q. of those who failed was slightly below 
that of the graduates. Failure was attributed to habits of idleness, unwilling- 
ness to do routine assigned tasks, excessive amount of work for self-support, 
or the deliberate choice to give preference to social and extracurricular activi- 
ties. Occasionally physical illness and social maladjustment or immaturity were 
factors. 

More than one-third of the men who graduated earned one-half or more 
of their undergraduate expenses, as compared with 16 per cent of the women. 
Less than 23 per cent of the men graduates earned none of their expenses. 

The gifted individuals participated in extracurricular activities to a greater 
extent than the average students. 

Occupation . — Almost one-half of the gifted men chose one of the professions 
as a career and about one-fourtli more were in semiprofessional or higher busi- 
ness occupations. On the whole, they were filling positions of responsibility 
and leadership to a greater extent than the average college graduate. A few 
(6 per cent), however, were employed as minor clerical workers, policemen and 
firemen, and semiskilled craftsmen. One worked as a truck driver and six were 
in occupations requiring little skill, training, or ability. Twelve per cent were 
engaged in farming and other agricultural pursuits. Only 6 per cent of the 
group entered medicine hut it is gratifying that the highest median income 
among the professions was earned by physicians. 

Income — On the whole the earned incomes of the members of the gifted 
gioup were higher than those of college graduates in general and considerably 
higher than those of unselectcd men and women The men in the semiprofes- 
sional and business group had the highest incomes, the professions came next, 
and the clerical workers, salesmen, retail business, and skilled trade occupations 
ranked thiid The college graduates did better, financially, than the nongrad- 
uates 


Avocotioiinl Pursuits. — A characteristic of the gifted person is an active 


interest in avocational pursuits. Nearly two-thirds of the group reported active 
interest in two or more of these and one-third reported three or more. Sports 
held fust place among both men and women with photography second among 
men and music second with women. Music rated third with men, gardening 
with women As for amount of interest in twelve specific fields, travel and 
science were firs! among men and travel and literature among women. Religion 
rated lowest with both sexes On Die whole, men who were successful in their 
vocations had gt eater interest in outside fields than the men who were least 
successful In reading, lit mat lire and history were by far the most popular 
among both men and women. More women Ilian men preferred fiction 


Pohlt< ' ~ As ,n laical alignment. 4b 2 per cent of the men and 41 6 nor 
cent of the women said they weie "Republicans” or “conservatives" and 40.0 
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per cent o£ men and 41.3 per cent of the women classified themselves as 
“liberal,” “New Deal”’ or “Democrats.” The number of radicals was very 
small. Among the professional groups author-journalists rated themselves as 
by far the most radical. Chemists, physicians, engineers, and lawyers were the 
most conservative, with teachers holding an intermediate position. The higher 
income groups were more conservative than the lower. There was no difference 
between the college graduates and nongraduates. In both sexes the tendency 
toward socialism was greatest among those whose emotional life was rated as 
unsatisfactory. 

Subjects with very much interest in science or politics were more radical 
than others. Jewish men were slightly more radical than the nou-Jewish; the 
Jewish women were distinctly more radical. There were fewer extreme scores, 
either radical or conservative, among the Jewish than the non- Jewish subjects. 

Marital Status, Offspring . — Both men and women in the gifted group mar- 
ried as frequently and at about the same age as the California population as a 
whole. However, the incidence of marriage was greater and the age at the 
time of marriage lower than among college graduates in general. The difference 
was especially striking for the women. As might be expected, the gifted in- 
dividuals chose spouses of comparably high intelligence. Nearly three-fourths 
of the husbands and over two-thirds of the wives had attended college for one 
or more years. 

The average number of children of the gifted individuals who had been 
married five years or more was 1.52. The mean I.Q. of 3S4 offspring was 
127.70. There was a low incidence of feeble-mindedness and border-zone men- 
tality. The proportion of children with an I.Q. of 150 or over was about twenty- 
eight times that expected in the general population. The mortality among off- 
spring was far below that for the general population. 

The divorce rate by 1945, when the average age of the group was a little 
below 35 years, was 14.4 per cent for the men and 16.3 per cent for the women. 
It is not possible to make comparisons with the population in general or with 
college graduates since accurate data for these latter groups are not available. 
In the gifted group divorces were less than one-half as frequent among college 
graduates as among nongraduates. 

Subjects of I.Q. 170 or Over . — Among the living gifted group in 1940 
there were forty-seven men and thirty-four women with I.Q. of 170 or more. 
In the general population only about three children in 10,000 may be expected 
to test as high as this. The high group learned to read earlier than the remainder 
of the gifted group and they completed grade school S.4 months younger. They 
were graduated from high school and college about 9.6 months younger but 
the difference was not marked for the women. The high group did not. differ 
materially from the others in physical health, nor was any difference found 
in “nervous symptoms” or “mental adjustment.” This is of particular interest 
since the individuals with very high I.Q. have been considered especially prone 
to neurotic behavior. Social adjustment was as good as for the gifted group as 
a whole. 
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The high group did exceptionally well at college. However a good many 
of them did not achieve as well as might be expected. They chose, tor the 
most part, the professions (61.6 per cent as against 45.4 per cent for the gioup 
as a whole). Of the twenty-seven men in the professions none chose medicine; 
nor, for that matter, did any of the very high I.Q. women. The average income 
did not differ materially from that of the gifted group as a whole. 

THE PROBLEM OF SCHOOL VCCELERATIOX 

Terinan discusses at some length the problem as to whether children of 
high I.Q. should be allowed to become accelerated in school or whether they 
should remain in classes with children of their own chronologic age. A third 
alternative is to provide special classes with an enriched program for the 
gifted. There are such classes in many communities and it is Terman’s opinion 
that their value has been thoroughly demonstrated. Unfortunately they are 
available to only a small minority of gifted children and the choice therefore 
rests between acceleration and nonaceeleration. Terman concludes that, by and 
large, children of 135 I.Q. or higher should be promoted sufficiently to permit 
college entrance by the age of 17, or, better, 16 years. The risk of maladjust- 
ment when a young child of high I.Q. is put with older children of his same 
mental age is less than is commonly believed. There is, on the other hand, a 
very real danger that the bright child, in a class with children of his own 
chronologic age, will fail to develop the ambition and habits of work necessary 
for success in college. 


TACTORS IX THE ACHIEX EM EXT OF GIFTED MEN' 

An important part of the Terman study has been to discover what factors 
and circumstances are correlated with adult achievement. Although most 
of Hie individuals in Ids gifted group achieved positions of eminence and 
leadership, a sizable proportion chose lowly positions in which their intelligence 
Ion el could be of little use to them or they failed to attain more than average 
success in their chosen professions. 

In order to assess the factors which make for vocational success or failure 
the most successful members of the croup were compared with the least .suc- 
cessful. The selections were made by three judges working independently, 
bach ease on which there had been disagreement was discussed and a final 
decision was made by majority vote. The primary criterion of success was the 
extent to which a subject had made use of his superior intellectual ability. If 
lie had chosen a uimersity career or a piofcssion, recognition in the chosen 
field counted health and earned income recoiled little weight unless it seemed 
1o be a measnie of success. In business or the semiprofessional pursuits, on the 
other hand, earnings were given more oonsideiation. Tim study was limited 
to men since the ciitciia for success in women aie so difficult to estimate 

To make the emUiasts as sharp as possible the MO most successful men 
(Coup A i and the MO least sueeessful (Croup (’) xu . re selected for studv 
Tlu A gioup included all men who wcic listed in 117, »\ 11 7m and in Arn'cri 
urn V<» <>f !««•■* "mjoiiti of those whose university rank was above" 
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that of instructor, and men who were outstandingly successful in the professions 
and in business, as well as a few who achieved most in literature, art, motion 
pictures, or radio. 

Though the C group consisted principally of men in skilled and semiskilled 
trades, clerical and minor business positions and civil service jobs, it also 
includes a few classified as professional, semiprofessional, and managerial 
whose records of accomplishment were unimpressive. The average I.Q. of the A’s 
was slightly greater than that of the C's but there was much overlapping of 
scores. In fact the mean of the C’s was so high as to be equalled by only 15 
per cent of students in superior universities. 

Earned Income . — Though earned income was given relatively little weight 
in classifying the subjects, the average income for the A’s was more that 2.5 
times that of the C’s. 

Amount of Education . — Ninety per cent of the A’s had graduated from 
college and 76 per cent had done one or more years of graduate work. The 
corresponding figures for the C’s were 37.2 per cent and 14.7 per cent. Dif- 
ference between the two groups in school achievement were already apparent in 
high school and became more marked at the college level. 

Vocational Interest. — More of the members of the A group than the C 
group had chosen their lifework and liked their work. On the other hand, 
more of the C's had drifted into their jobs and almost five times as many as A's 
said that they would prefer some other kind of work. 

Family backgrounds differed markedly for the two groups. More than three 
times as many A fathers as C fathers had graduated from college and there 
was a similar difference for the siblings. More than twice as many of the A 
farthers as C fathers were in the professional class. There were three times 
as many individuals of Jewish descent among the A’s as among the C’s. 
Childhood ratings for emotional stability, social adjustability, and various 
traits of personality were lower in the C’s than in the A’s. There was no 
difference in physical health. 

Marriage. — The marriage rate was lower for the C’s than the A’s but the 
incidence of divorce was twice as great. The A's chose wives who were more 
nearly their mental equals as indicated by mental tests and amount of schooling. 

Personality Ratings . — The A's rated far higher than the C’s in persever- 
cncc, self-confidence, integration toward goals, and absence of inferiority 
feelings. The A group also outranked the C’s in appearance, attractiveness, 
alertness, poise, attentiveness, curiosity, and originality. All in all the great- 
est contrast between the two groups was in the drive to achieve and in all- 
around social adjustment. Terman points out that contrary to the view of 
many to the effect that great achievement in usually associated with emotional 
tensions which border on the abnormal, in the gifted group success was as- 
sociated with a well-balanced temperament and the absence of excessive 
frustration. 
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APPRAISAL OF ACHIEVEMENT 

Terman’s study shows clearly that superior mentality in childhood is 
predictive of superior achievement in adult life. Twenty-five years after the 
subjects were selected solely on the basis of a high intelligence score, almost 
one-half of the men and more than one-half of the fully employed women are 
in one of the professions and another 30 per cent of the men are in the semi- 
professional and higher business category. During the depression, when 15 to 
20 per cent of the employable males in California, where the study was carried 
out, were out of work, the proportion of unemployed among the gifted men 
was not over one per cent. Nearly 70 per cent are college graduates and 29 
per cent took graduate degrees. Earned income was considerably above average. 

By the end of 1945, when the average age of the subjects was close to 35 
years, about ninety books or monographs and about 1,500 articles had been 
published by members of the group. Patents granted to members of the group 
number more than 100. The group includes twenty to twenty -five scientists 
whose achievement lias already won for them a national reputation or appears 
likely to do so. Among the best candidates for outstanding achievements are 
a dozen or more of tlie men who have gone into medicine. 


tV Alt RECORDS 


Uilitary Service . — Of tlie 760 men on whom information was secured, 
42.5 per cent served in tlie armed forces during the war and an additional 
1.2 per cent were in the Merchant Marine. Six men registered as conscientious 
objectors. In view of the fact that more than one-lialf of the gifted men were 
over 30 years of age when America entered the war, it is noteworthy that the 
proportion enrolled in the armed services exceeded that for all males in the 
country aged 18 to 44 years. Terman estimates that the number rejected as 
physically or mentally unfit was far below the average for the country as a 
whole. 

Though about one-lialf of the men in the Army entered as privates, 70 per 
cent were commissioned officers at the time of discharge and 75 per cent of the 
men were commissioned officers on discharge from the Navy. With tlie records 
still incomplete, 22 per cent of tlie men received one or more citations. 

Many more of the A’s than the C’s received commissions. In the A group, 
S2 per cent were discharged as commissioned officers in the Army and 89 per 
cent in the Navy. The corresponding percentages for the C group were 33 
and 13. 


SUMMARY 

1. Terman 's follow-up study of gifted children into adult life is re 

viewed. The study was begun in 1921 and the average age of the group in 
1945 was 35 years. b up n 

2. (lifted children arc, as a rule, superior to tlie general child population 
,n physique and general health and the later mortaJitv up to the a<4 of V 

years is lower. It is not clear how much of this is to he credited' to better 
home environment. uulcr 
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3. Throughout the educational period, the achievement of gifted children 
is superior to others, although a good many make poor or mediocre records in 
college. 

4. The achievements of gifted children are versatile rather than one-sided, 
and they generally do well in all school subjects. 

5. The typical gifted child is customarily held to a grade well below his 
ability. 

G. Gifted children who have been promoted rapidly are, as a group, 
superior to gifted nonaeclerafes in health and general adjustment. They do 
better school work and are more successful in their later careers. 

7. Gifted children average above the general child population in character 
and personality tests and trait ratings. They are more stable emotionally and 
better adjusted socially. 

S. Up to age 3f> the gifted group shows a normal or below normal incidence 
of serious personality maladjustment, insanity, delinquency, alcoholism, and 
homosexuality. 

!). Children of very high I.Q. (above 170) do better at school than lower 
testing individuals: they are not more prone to serious maladjustment; and 
they are more successful vocationally. 

10. As adults, the gifted group is well above the average college graduate 
in vocational achievement. They marry more often than other college graduates 
and marital adjustment is better. The divorce rate is lower. 

11. There is a tendency for the I.Q. s of the offspring of gifted adults to 
regress toward the mean, but the mean I.Q. (127) of the children is much 
higher than that of average children (I.Q. 100). 
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Comments on Current Literature 


AUREOMYCIN AND PERTUSSIS 

T EE severity of pertussis varies considerably from year to .year, and also 
from patient to patient. It is generally agreed, however, that the infection 
may be a serious disease, especially when it occurs in infants under the age of 
6 months. According to Gordon and Almaden 1 the mortality rate in pertussis 
for the United States is 2.3 per cent, and for the state of Arkansas in 1947 
it was 3.3 per cent. These authors have stressed the age factor, pointing out 
that in their analysis of fatalities due to pertussis 40 per cent of the deaths 
occurred in infants under 3 months of age and 68.5 per cent occurred in 
patients under 6 months of age. 

In general, therapy of whooping cough has not been satisfactory. Pre- 
vention of the disease by active immunization is highly desirable and has 
gained popularity in recent years. Nevertheless, pertussis still occurs and 
improved therapeutic methods are needed. While the development of hyper- 
immune human antipertussis serum has been accepted as a therapeutic ad- 
vance, and more recently the value of streptomycin has been demonstrated in 
a small series of patients, 1 a specific and effective therapeutic agent in the 
treatment of pertussis is still an urgent need. 

Recently Joseph A. Bell, Margaret Pittman, and Byron J. Olson (May 
13, 1949, issue of Public Health Reports)- demonstrated the therapeutic effec- 
tiveness of aureomyein in experimental animals and reported preliminary 
clinical trials. White Swiss mice were inoculated intracerebrally with suspen- 
sions of Hemophilus pertussis, and then treated with aureomyein By varying 
the approximate number of organisms in the intracerebral inoculum the dosage 
of antibiotic, the time intervals of antibiotic administration, and the duration 
of treatment, these investigators attempted to gain a general idea of the most 
satisfactory treatment regime. They concluded on the basis of these observa 
lions that aureomyein is an effective agent in the treatment of II. pertussis infee 
t.on of white Swiss mice, and that a ‘‘treatment regime of small doses given 
at frequent intervals oyer a period of several days was more effective than 
larger doses given singly or at infrequent intervals for a few davs ” En- 
couraged by the results ot the experimental studies in mice, this group 
undertook an evaluation of the therapeutic effectiveness of aureomvein in human 
pertussis. Since members o this team have been engaged in a study of pertussh 
in Norfolk, U for a period of ten years, it would seem that even a prefim narv 

ssSvii 1 " ™ "»* „,i g , lt p i« „rs 

The treatment schedule was designed for home use ™l i tm,i on 

was treated. Aureomyein was administered bv mouth in sweet , / PMicnts 
beginning on the second to the seventeenth ,in,. f n • ^ cherry syrup 

cough. In the first eight tsS 1' ™^ onset of . tlie Paroxysmal 

„f l.„ly .vrialil » Jv™ ta 

.ym.mi.ta- .I II, |aUi,„ls reraral tl,c same mini <1 ° "I Tj Th « 

eight -day period. \\ hen void tin » occurred f„iw;, ' ‘ , ..' u,) \ ltcd over an 
was repeated. Patients ranged in mm from one m f " n ’ ,,st r a,I0 ». the dose 
paroxysmal coughing often attended bv whoophm •„„] ™ v ° -’ eaiK lSince 
a characteristic clinical manifestation of peril, JsisMhe dnnt on"? COnsirler ^ 

c «nuation, frequency, and 
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intensity of the paroxysmal cough were the chief criteria for evaluating the 
effect of the therapeutic agent. Comparing the duration of paroxysmal cough 
in the twenty treated cases with 3S0 untreated controls (Bell and associates, 
Table 5). the authors concluded that . aureomycin given orally in apparently 
nontoxic doses shortened the clinical course of the disease.” “In only a few,” 
however, “particularly the cases treated early, was the response . . . dramatic in 
tire sense that complete recovery immediately followed a few days’ treatment.” 


Table 5. Duration of Paroxysmal Couch in Treated and Untreated 
Cases of Pertussis 2 


l' n treated eases 

Total 

Aureuinycin treated eases 

Total 

Exported number of treated eases 
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eases 
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While the results of this preliminary report cannot he accepted as proof 
that aureomycin is a specific for II. pertussis, one gains the impression that 
this antibiotic seems to have a beneficial effect on the clinical course of the 
disease. In these preliminary trials the lack of adequate controls, which would 
have involved the treatment of alternate cases of similar severity in the same 
epidemic, is a reasonable objection. It must be recognized that the role of 
secondary bacterial invaders is of paramount importance in the clinical evalua- 
tion of any therapeutic agent in the treatment of pertussis. 

If aureomycin or other antibiotics administered by mouth should prove 
effective in the treatment of pertussis, home care of a large number of patients 
will certainly improve the mortality statistics in this important pediatric disease. 

Russell, J. Blattxer. 
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News and Notes 


The following communication regarding tlie Sixth International Pediatric Congress to 
be held at Zurich in July, 1950, has been received from Prof. G. Fancom, president of the 
Congress: 

During the Fifth International Pediatric Congress in New York a Committee of Seven 
(composed of Professors R. Debre, Paris; Gomez Santos, Mexico; H. F. Helmholz, Rochester, 
Minn., former president; Emmett Holt, New York, Secretary-General; Maslow, Leningrad; 
A. Moncrieff, London, and G. Fanconi, Zurich, who was elected President of the Sixth Inter- 
national Pediatric Congress), met in order to draw up rules for the constitution of an 
international pediatric association (I.P.A.). 

Pending the acceptance by the International Congress of 1950, this committee decided 
the following: 

1. To establish a list of the various national Pediatric Societies as well as of their 
presidents and possibly their members. Dr. Fanconi, as well as Professor 
E. Holt (Bellevue Hospital, 26th St. and 1st Ave., New York, N. Y.), ask you 
kindly to send them the required information. 

2. To create an international reference journal of pediatrics. 

3. To give advice to other organizations concerned with child health and welfare. 

4. To organize international regional meetings in order to discuss special prob- 
lems of immediate importance. 

Until the coming Congress in 1950 the official communications of the I.P.A. will be pub- 
lished in six languages in the regular numbers of Helvetica Paediatrica Acta. These will be 
sent free of charge to the presidents of the national societies. 

Dr. Fanconi requests that the various national pediatric societies kindly communicate 
to him, as soon as possible, suggestions for the main subjects to be discussed at the Sixth 
International Pediatric Congress. 


Book Reviews 


The Premature Infant. Julius II. Hess, M.D., and E. C. Lundecn, R.N., Philadelphia, 

1949, ,T. 13. Lippincott Company, 3S1 pages. Price $0.00. 

This second edition clearly reflects the increasing medical and public health interest 
in the premature infant which has been developing in recent years. Dr. Hess, the senior 
author, has been a pioneer in the field and was responsible for the establishment of the pre- 
mature infant station in the Michael Reese Hospital in 1922, which led to the “Chicago plan” 
for City-wide care of the premature infant, and, in turn, to the state plan for Illinois, which 
has served as a “pilot” for state wide plans now being established in other commonwealths 
M.ss Lundecn is the supervisor of the hospital station and has contributed much to the text' 
as it is genrallv recognized that tin’ nursing care of the premature infants is of equal if not 
greater importance than the medical. Theoretically, it makes an ideal team for a text on 
the care of the premature infant, and in this instance, the authors have come through’ with 
glowing colors. 1 he reader distinctly gets the feeling that the text is based on long and 
developed personal experience with the premature infant and is not a compilation The 
material ,s preen ed a direct and practical manner and the new edition includes the rece t 
developments cheno- and antibiotic therapy. 1, can be highly recommended as a practical 
thorough, and complete text on the care of the premature infant and his- medie.nl ; J 
proMf'm 4 *. m xlurMn £ 
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How to Become a Doctor. George R. Moon, Philadelphia, 1919, The Blakiston Company, 

131 pages. Price 52.00. 

This ijook by the Examiner anil Recorder of flic University of Illinois Colleges of 
Medicine, Dentistry, and Pharmacy, should be of great help to young men anil women who are 
planning or thinking of becoming a doctor. It is based on an experience of twenty years 
in which the author has interviewed some 20,000 prospective medical students. The author 
discusses the quantitative requirements for admission to a medical school and the selection 
of a college. A detailed but brief summary of the admission requirements to each approved 
school is then given. The application form is discussed and how it should be completed. The 
Medical College Admission Test and the way the "Committee on Admissions” functions 
in a medical school is the theme of the next chapter. There is a brief chapter on success and 
failure and on the medical course. In subsequent chapters dentistry and pharmacy are dis- 
cussed. 

We know of no other book which covers a similar field, and it should be carefully read 
by every boy or girl who has a medical career in mind. Throughout the text the author 
gives sane and sound advice to the prospective medical student based on his years of experi- 
ence. It should help many young people avoid a lot of disappointment ns less than one of 
three applicants each year can be admitted to the stud}' of medicine. 

Poliomyelitis. Papers and Discussions Presented at the First International Poliomyelitis 

Conference, Philadelphia, 1949, ,T. B. Lippincott Company, 3C0 pages. Price 55.00. 

This volume contains the papers and discussions presented at the International 
Poliomyelitis Conference held in New York in July, 19IS, which was sponsored by the 
National Foundation for Infantile Paralysis. A careful reading of the papers and discus- 
sions which followed confirms the feeling of those present at the conference that it set a 
high mark for an international conference. Practically every phase of poliomyelitis 
and its problems is presented and discussed by authorities in their respective fields. All 
in all it contains as important a group of essays on poliomyelitis ns could have been 
obtained. Further, the discussions are keen and to the point and have been unusually 
well edited. There are twenty essays on primary presentation on such subjects as polio- 
myelitis as a world problem by A. B. Sabin, four on the early stage, such as the pathologic 
anatomy by David Bodian and treatment by John A. Anderson, four on the convalescent 
stage, three on bulbar poliomyelitis, three on the problems of immunology and chemo- 
therapy, and three on public health aspects. Each paper was discussed by a number of 
well-selected workers in the particular field and subject under discussion. The absence of 
disagreement in the discussions ns a whole is quite striking. It is the most valuable dis- 
cussion of our present-day knowledge of poliomyelitis and its problems which exists and 
will be of greatest help to all who in one way or another are concerned with or inter- 
ested in the disease. It is one of the most important contributions that the National 
Foundation has made, and great credit must go to the general chairman of the conference, 
Dr. Hart E. Van Riper, for bringing together leading clinical and laboratory authorities 
from all over the world to share their knowledge. The volume itself, from the printing 
standpoint, is above average, and obviously much care and thought have been given by 
the publishers to the format. 

Rheumatic Fever: Nursing Care in Pictures, Sabra S. Sadler, R.X., B.S., Philadelphia, 

1949, J. B. Lippincott Company, 151 pages. 

This is an excellent handbook primarily intended for the public health nurse who has 
to instruct parents' in the daily home care of the patient with rheumatic fever. The various 
nursing procedures are very simply and completely outlined. In addition, these written in- 
structions are supported by excellent photographs which demonstrate the home nursing tech- 
niques. Goldrinc. 



Editor’s Column 


GASTRIC SUCTION TO PREVENT ASPHYXIA NEONATORUM IN 
INFANTS DELIVERED BY CESAREAN SECTION 


G ELLIS, White, and Pf offer* have introduced the novel procedure of gastric 
suction to prevent some of the respiratory illness which frequently affects 
newborn infants of mothers delivered by cesarean section. It is common knowl- 
edge that respiratory difficulty is more common after cesarean section than after 
delivery in the normal way. Respiratory embarrassment which takes place im- 
mediately after birth may be accounted for by the use of depressing drugs, 
anoxic injury to the infant, the aspiration of amniotic fluid, etc. More difficult 
to explain is the respiratory distress which begins some hours after birth. One 
mechanism here is the packing of inhaled debris against the alveolar walls. This 
material at first lies loosely distributed in the alveolar spaces but with each 
successive inspiration the aspirated debris is pressed against the alveolar walls 
until a membrane is formed rendering them increasingly impervious.! 

The authors present evidence of another mechanism leading to the delayed 
onset of respiratory difficulties of an obstructive nature with inspiratory retrac- 
tion, dyspnea, tachypnea, and cyanosis. Suspecting that the aspiration into the 
lungs of amniotic fluid which had been swallowed at or shortly before birth and 
then regurgitated might be a factor, they withdrew the gastric contents imme- 
diately after delivery. Gastric suction was repeated at three-hour intervals for 
twelve hours. Ten to 20 c.c. of fluid were usually obtained at the initial aspira- 
tion, but in some instances over 30 c.c. were obtained. 

Twenty-five infants of diabetic mothers, delivered by cesarean section, were 
treated in this way. Of these only four showed respiratory symptoms. These 
were mild and were present at the time of birth. In a control group of infants 
of diabetic mothers, also delivered by cesarean section but not subjected to gas- 
tric suction, six had respiratory difficulties at birth and nine developed symp- 
toms later on. Moreover, the severity of respiratory embarrassment was much 
greater in the control group. Five infants of diabetic mothers delivered 
by low forceps had smaller amounts of fluid in the stomach. Only one of these 
had respiratory difficulty immediately after birth. 

In twelve infants of nondiabetic mothers delivered bv cesarean section 
amounts of fluid varying from 6 to 28 c.e. were aspirated from the stomach 
Two of the babies had respiratory symptoms at birth. None developed difficulty 
later on. Fifteen babies of nondiabetic mothers delivered bv low forceps had 
very small amounts of fluid in the stomach. 


It appears .then, that babies delivered by cesarean section, whether from 
diabetic or nondiabctic mothers, frequently have large amounts of fluid in the 
stomach, m some instances approaching what is generally considered the gastric 
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capacity of the newborn infant (30 to 35 c.e.). This is of interest in relation to 
the observations of Russ and Strong,® who found increased amounts of material 
in the traclieas of infants delivered by cesarean section. 

In view of the more favorable neonatal course of infants who received gas- 
tric suction, Gellis, White, and Pfeifer propose that this procedure be carried 
out routinely in deliveries by cesarean section, in addition to the measures now 
commonly employed for the prevention of asphyxia. 

AUREOMYCIN AND PERTUSSIS 

P ERTUSSIS holds about the first place in the group of infectous diseases for 
which there is no satisfactory therapy. Some evidence has been presented 
in The Journal during the last year which indicates that further trials with 
streptomycin are warranted. Recently Dr. Bell of the Public Health Service and 
his associates! have shown that aureomycin may have value and needs further 
study. A similar report was made a week previously by Dr. Bradford of 
Rochester, N. Y., at a meeting of the American Pediatric Society; it will be pub- 
lished in a subsequent issue of The Journal. 

Bell and his associates found that aureomycin in nontoxic doses delayed 
or prevented death in mice infected intracerebrallv with Hemophilus pertussis. 
Small doses over a period of eight days were more elfeetive than large doses 
given over a short period of time. Preliminary clinical trials in twenty cases 
of pertussis apparently shortened the clinical course of the disease. In only 
a few eases treated early was there a “dramatic response.” The authors 
make no extravagant claims but only that “further clinical trials are neces- 
sary to establish its value for general treatment of clinical pertussis.” An 
extensive controlled clinical trial should certainly be made on the basis of 
these early preliminary reports. 

EXCERPTA MEDICA 

M ANY pediatricians, we find, are unfamiliar with Exccrpta Medico, an ex- 
tensive medical abstract sendee published in Holland by a nonprofit or- 
ganization and approved by UNESCO. It is in fifteen sections and printed in 
English. Section VII, Pediatrics, contains about 250 abstracts taken monthly 
from medical journals published throughout the world. There are about 600 
pages, including an index, in the annual volume. Each of the fifteen sections 
may be subscribed to separately. Section VII costing .$15.00 a year. The 
Williams & Wilkins Company of Baltimore are the agents for the United 
States. The abstracts are thorough and well written. For the Pediatrics 
section there are six Americans on the present editorial board of twenty-two. 
Some 3,500 abstract writers from more than forty countries are cooperating 
on the fifteen sections. It is far superior to the “Referate” sections of the 
German pediatric journals upon which we largely depended before the war for 
an abstract service. Exccrpta Medico is now in its third year. 

•Russ, J. D., and Strong. R. A.: La Asflxin en cl Recien Necido. Bui- Med. del IIosp. 
Infantil r,z U7. 194S. Idem. Asphyxia of New born Infants. Ant. J. Obst. & Gy HOC- 0 13, 1946. 

f Bell, Pittntan. and Olson, Pub. Health Rep. 64: 5S9, May 13. 1949. 




Summer time 
is Travel time 
for Babies, too 

T his summer, more babies may be 
traveling than ever before. Wher- 
ever they go — to farm or town, lake or 
mountains — the Number One need for 
babies is good, safe milk. 

Does this present a problem for babies 
under your care? 

Not if Pet Milk is the basis for the 
formula. Whether they travel to the 
North, South, East or West, Pet Milk 
will be waiting for them, exactly the 
same milk that agrees with them so 
well in their formula at home. 

Every drop in every can of Pet Milk is 
as uniformly safe as if there were no 
germ of disease in the world; uniformly 
nutritious, because the milk solids con- 
tent is standardized; uniformly easy for 
babies to digest, since the protein in Pet 
Milk is heat-softened, yielding small, 
friable curds in the infant’s stomach. 

Uniformity in highest standard of qual- 
ity is the rule governing production of 
Pet Milk in all of the company’s great 
plants from coast to coast. That has 
been the rule ever since the first evap- 
orated milk was made by Pet Milk 
Company sixty -three years ago. 






Natural vitamins A and D . . . daily, for about a penny: In 
“drop-dosage” for infants or pleasantly-flavored Tablets for the older 
child. Vitamin D wholly derived from cod liver oil, vitamin A adjusted 
and standardized with fish liver oils. White Laboratories, Inc. 


'Twi’ii&i Cod Liver Oil Concentrate -liquid tablets 




The fluid sulfadiazine that 


Children — and adults who balk 
at bulky sulfadiazine tablets — 
take Eskadiazine willingly 
because of its delicious taste 
and pleasant consistency. 

Instead of ordinary sulfadiazine, 
Eskadiazine contains S.K.F.’s 
microcryslalline sulfadiazine in 
a stabilized suspension. Result: 
desired serum levels may be attained 
3 to 5 times more rapidly with 
Eskadiazine than with sulfadiazine in 
tablet form. Eacli 5 cc. (one teaspoonful) 
contains 0.5 Gm. (7.7 gr.) of 
sulfadiazine — the dosage equivalent 
of the standard sulfadiazine tablet. 

Smith. Kline & French Laboratories, 



Philadelphia 


Eshadinzine 

the outstandingly palatable fluid sulfadiazine 
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DEFIES DETECTION 


HOSPITAL TECHNIQUE /<,, 



Now, you may include DITEX 
Diet Chocolate Bars in the diet of 
diabetic children. They look and 
taste like regular chocolate bars, 
yet — they’re made without sugar or 
saccharin. Youngsters will love this 
taste treat which gives happy relief 
from a restricted diet. Plain choco- 
late or chocolate with almonds. 


Fret sample sen! on remits!. Also 
literature on cookies, mints. Jellies, 
jelly bars and chocolate flawed 
drink. Address: 


DITEX FOODS 

918 Armitage Ave. Chicago 14, III. 


FORMULA STERILIZER O.tfu 

Miniature hospital outfit for home use. Includes all 
accessories for preparing baby’s formula at home. 
Sterilizes bottles, nipples, caps, and formula utensils 
at one time. Sterilizes formula. Scientifically de- 
signed to safeguard babies against feeding infec- 
tion and malnutrition. Two models — 8D (non-elec- 
tric) — K8 (electric). 

Approved by "Medical & "Nursing Professions 
Demonstrated to Mothers in Hospitals 


Literature on request 

SANIT-ALL PRODUCTS CORPORATION 

GREENWICH. OHIO 

Also Bottle Warmers — Xvrsers — Vaporizers 


WlABLf-WOOf 

FOR FEEDING OR PLAY 

Babee-Tenda : 

IOW SAFETY CHAIR 

If you’ve ever had to 
attend a baby who has 
fallen from a high chair, 
you can appreciate the 
safety of this low, bal- 
anced chair. Patented 
swing- action seat, ad- 
justable back and foot- 
rest, for good support. Wide protective table 
surface. Used in children’s hospital wards 
and almost a million homes. NOT SOLD IN 
STORES, only by authorized agencies. 



NEW FOLDER on baby safety and care, avail- 
able for pediatricians and pre-natal classes. 
(Ask also about new special Babee-Tenda 
model for children with cerebral palsy.) />- 
♦ Kec- U.S. Till. Off. © 19U> BT Corp. 

[Babee-Tenda Corp., Dept. 30-8 
7 50 Prospect Ave., Cleveland 15,0. x! 

Please send new folder on baby safety. 


I Name j 

| Address | 

] City, Zone & State I 

| In Canada: 686 Bathurst St., Toronto, Ont. j 


Harvard Medical School 

Courses for Qraduates 

PEDIATRIC ENDOCRINOLOGY 

By Dr. Nathan B. Talbot and Associates 
at the 

Massachusetts Qcneral Hospital 

October 3-8, inclusive, 1949 

This course will cover disturbances in the 
various endocrine glands as they are en- 
countered in infants, children, and adoles- 
cents. The metabolic aspects, including 
water and electrolyte balances, of these 
endocrine and related disturbances will be 
considered. Case presentations will be 
used ns a basis for discussion ns far as 
practicable. Emphasis will be placed ou 
clinical diagnosis and therapy. 

TUITION— $75 

Tor form of application, write to 
Assistant Dean, Courses for Graduates, 
Harvard Medical School, Boston 15, Mass. 
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BESURE YOUR HOSPITAL SUSTAINS 
PREMATURE LIFE WITH THE HUMIDICRIB 




[nfonl ii served through opening in plastic cover 
which is tronsporenl ...allowing full vision 


he Castle Humidicrib automatically 
maintains humidity and temperature 
at the levels prescribed for the pre- 
mature infant’s individual condition. 

It brings new help to the premature 
center by providing actual humidity 
in addition to temperature, precisely 
controlled. Both controls are selective 
and can be set at any desired point 
above room temperature, indepen- 
dently of each other. 

For full details and case histories 
write for the free Humidicrib book- 
let. 'Wtt-htOT Castle Co,, 1268 Uni- 
versity Avenue, Rochester 7. N. Y. 


lights and sterilizers 



Evidence accumulates*... 

in support of T-BARDRIN (ANGIER) 

In a series exceeding 150 cases of bronchial asthma and nasal allergy recently con- 
cluded, findings enthusiastically confirm the effectiveness of T-Bardrin therapy through 
the rectal route. 

Highlights of report — 

Only the most difficult cases were selected for treatment. 

Efficacy In children was dramatic with 93% response to medica- 
tion. With first suppository, symptoms disappeared in a few minutes 
and most patients remained symptom-free for from one to three 
days. 

Marked response was shown in 75% of adult cases in whom re- 
sponse to other medication was transitory or lacking. 

No untoward reactions were noted among the entire series. 

*To be published 1949 faufhor** name on request) 

SAMPLES AND LITERATURE cyollobfe when requested on professional lefterheadw 


FORMULA 

Each T-Bardrin 
Suppository contains: 

Pentobarbital sodium 0 05 gm. 

Phenobarbilal sodium 0 05 gm. 

(Warning may be habit forming) 
Theophylline 0 40 gm 

Ephedrine hydrochloride 0 05 gm 

Benxocaine 0 05 gm. 

(In a cocoa butler base) 


ANGIER CHEMICAL COMPANY, Boston 34, Mass. 

Manufacturing Chemists since 1886 


Ideal For Premafure, Normal Babies 




Mrs Be* y Kunse, Barberton, Ohio, heat! 
Btenfo Nurser in auto bottle uarmer. 


It’s Easy fo Travel 
with Evenflo Nursers! 

For a few hours’ visit or a cross-country 
trip, compact, easy-to-use Evenflo Nursers 
make babj feeding simple and safe Just trans- 
fer filled Evenflo Nursers from refrigerator to 
insulated travel bag No danger of contaminat- 
ing nipples or losing them — they're sealed in 
the bottles' Evenflo’s leak-proof cap keeps both 
nipple and formula sterile till feeding time 

Tell mothers the} can get travel-perfect 
Evenflo (nipple, bottle, cap all in-one) at bab} 
shops, drug and dept stores Complete 4- or 
8 02 units only 25c Excnfio Deluxe Units 
ntil/i Pyrex brand bottles available at 40c 
for mothers desiring this added feature. 

Dept. 3 



Etenfo Nursers keep cool in insulated tratel bag 

Approved by Doctors and Nurses 


Copies Wanted! 


The publishers require copies of 
tiie Journal of Pediatrics, niosth 
for libraries, to complete broken 
files : 


1947 — November 

1948 — January & February 

1949 — March 


We will pay 60 cents for 
each copy 


Address copies to: A. 17. Yol- 
land, Circulation Manager, The 
C. F. Mosby Company, 3207 IFus/t- 
ington Bind , St. Louis 3, Missoni i. 


Mleccnt IBooks 


A DOCTOR TALKS TO TEEN-AGERS 

Subtitled, \ Psjchiatrist s Advice to 1 outh, this bool 
is aimed at jouth itself, in the «amc eas) stjle It tells 
the teen ager how to establish tntegritj and purpo e in 
life 379 pages $4 00 

B> WILLIAMS S^DLLR MD FA PA Consult 
mg Psjchiatrist, Chicago Illinois 

ADOLESCENCE PROBLEMS 

Written in simple non scientific language lor parents 
teachers doctors — for injone interested in the problems 
of jouth 466 pages $4 75 Bj WILLIAM S S\D 
LER 

Synopsis of PSYCHOSOMATIC DIAG- 
NOSIS AND TREATMENT 

Emotions are universal and the last decade m medicine 
has shown that an> tifne«s has its psjchosomatic side 
Disillusioned patients have come in for more than their 
share of svmpathj — here s a bool with sincere feelin„ 
and some verj surprising information for the doctor 
whose responsibilitj it is to cope with these patients 
B> FLANDERS DUNBAR MD With collaboration 
of other Members of the Staff of the Departments of 
Medicine and P«vchiatrj Columbia Pre<bjtcrian Med 
ical Center, New \ orl Cuj 501 pages $0 50 

Technique of Treatment for the CERE- 
BRAL PALSY CHILD 

Bj PAULA EGEL Director of the Cerebral Pal«j 
Children s Hospital Buffalo New \orl With an m 
troduction bj UINTHROP M PHELPS, MD l<?0 
paces 129 illustrations $5 50 


TIIE C. A. MOSBY COMPANY 
3207 Mnshlncfton Blvd. St EouJh 3 , Mo. 
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for RELIEF of 


constipation 

without 

catharsis 


nEO-IIILTOL* 

, /fatu/ut# CpnecZcvc 


THE ARLINGTON 
CHEMICAL COMPANY 


L. acidophilus in refined mineral oil jelly, thocolafe 
flavored— restores normal intestinal flora and normal 
colonic function without griping, flatulence, diarrheic 
movements— gently lubricates without leakage. Jars 
containing 6 oz. 


YONKERS 1, NEW YORK 



r WhaTshoes S h o u 1 d T h e y WeaT 
\ From "START TO SIX"? 






L h ?. : l on »Y, on the child’s feet . . probab 

allow a nd^rn^ are " ormaI - the footwear should bo, 

development norma ^ functionin S- growth an 

r i . pedal bones and muscles, so as to lav rl 
foundation for lifelong foot health and comfort ' 

5 m rt**- » * *‘ ou W1 ^l 'want to know all about Se! 

Starters protective foot freedom, so write for literatu 
name of nearest experienced fitter today! 

THE CARPENTER SHOE CO., INC. 

161 CLARISSA STREET 
ROCHESTER 8, N. Y. 


1 WrC - 


( Self-Starters 

^ BY CARPENTER 

’-V. 
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We’re working with 


/ M • 


Doctor 





In close cooperation with the medical profession for nearly 
half a century, Edwards has led in the design of children’s 
shoes . . . for better foot health. 

During these years, the integrity of Edwards in following this 
purpose has gained the trust and confidence of doctors 
throughout the country. 

_ May we send you further information? 


314-22 North 12lh St„ Phito. 7, Po. 


TEELAWUKET RANCH 

Carlyle Pollock, Manage)- 

BAYFIELD, COLO. 

hath. American Plan. Forty saddle hoiS and b ? n ac ® ommo <fot»ons 
lor extended trips into the primitive region Writo^,”? 1 * 8 •“? ma,ntained 

1 region. Write for descriptive folder. 

Wintrr Arlrlm,, Ski... «... 


Winter Address (Nov. 1 to May 1). 
8015 Maryland Blvd., Clayton 5, Missouri 


Popular 
Vacationland 
of Physicians 
and Other 
Professional Men 


■- 7rx 


'A0\ 


Home of the 
Navajo 
and 
Ute 
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Notable Books on the Eyes 



Jusc Released' Duke-Elder’s 5th Edition 
THE PRACTICE OF REFRACTION 

The character of the book remains the same, but 
considerable new m iterml has been added to this 
thorough revision Among other things myopia is 
considcud from a new Mew point, new Knowledge 
of transient changes in refraction has been added 
and aniseikonia is treated moie fully , the de- 
scription of the mechanism of accommodation lias 
been brought up to date and a chapter has been 
added on anomalies of convergence; orthoptic 
treatment of muscular imbalance Is \ieucd more 
critic ilh 

Among methods of examination descriptions of 
**tre ik retmo«cop\ and velanoscopy have been 
lidded and the section on refractometry enlarged 
VI so the chapter on spectacles has become more 
useful In enlarged sections on the theor\ of best- 
form lenses the effects itv and equivalence of 
lenses, and contact lenses 

316 par/e* t, 216 illustrations PRICE, SC 25 


Read ) Now' Duke-Elder’s Vol. IV — THE 
NEUROLOGY OF VISION, MOTOR 
AND OPTICAL ANOMALIES 

The long ilcla\ in Volume IV of TEXT BOOK OF 
OPHTHALMOLOGY is due to six vears of mili- 
tary service bv the author Revisions of the first 
three volumes are now under way and are ex- 
pected to be refolded in a vear or so Volumes V 
and VI are also in preparation, but no iclease 
date is definitely' in sight 

CONDENSED CONTEXTS OF VOLUME IV 
The Xctcrolomt of Vision 

1 The Visual Pathw.ivs 

2 Disorders of the Higher Visual Centres 

3 Anomalies of the pupillary Pathways 

Motoi ‘hiomaltci of the Eves 

1 Anomalies of the Ocular Movements 

2 Anomalies of Binocular Fixation 

3 Concomitant Squint 

4 Noncomitunt Squint 
a Ocul ir Deviations 

6 Pathological Nvstagmus 

Optical Anomalies of the Eye 

1 Errors of Refraction 

2 Anomalies of Accommodation 

3 Aniseikonia 

I Eve-Strain and Visiitl Hv giene 

5 Clinic ll Optical Appliances 

1100 Pa art, io$ l lllushahons, tilth 'll in Colm. 
PRICE, $26 06 

Bv Sir V STEWART DUICE-ELDER K C A O 
D Sc (St Ami) PhD (Lond ). M D , Ch B . 
rnCS, Hon DS (Northwestern) Surgeon 
Oculist to I{ \f the Kino, Director of Research, 
Institute nf Ophthahnoloou, bnnersitv of Lon- 
don Ophthalmic Surgeon, St Georoc s Hospital 
London 


New' Doggart’s OCULAR SIGNS IN 
SLIT-LAMP MICROSCOPY 

“The author is obviously' an experienced teacher 
and clinician His treatment of controversial sub- 
jects esi ecially is admirable and reminiscent of 
Duke-Bidet at his best 

‘ The book is particularly’ pleasing in that he 
makes no attempt to show or discuss all the rare 
conditions, but does especially consider tiiose con- 
ditions which can only' be diagnosed with the 
slit lamp He repeatedly’ urges that the post- 
graduate student re-study the case with the loupe 
in order to improve his loupe technique, and his 
discussion of the use of the loupe before slit 
lamp certainly is masterful. 

“It is beautifully’ annotated and indexed , for in- 
stance, each reference to a figure gives the fig- 
ure number, the plate and the page which the 
plate faces The author is just as careful to 
present his material forcefully’ and still concisely, 
as he is to make it easv to find the particular 
plate to which he is referring. The book will fill 
the need of the vast majority of those doing slit 
lamp w oi K and will do so without the fault of 
over-simplify’ing a really complex subject” 

— L. C D, JIB, St Louis University 
Medical School 

By JAMES HAMILTON DOGG VRT. M V. 
MD., (Contab ). FRCS, (Eng) Surocon and 
late Research Scholar, Moorficlds, Westminster 
and Central Eye Hospital; Ophthalmic Surgeon, 
St Georac*s Hospital, Lecturer t n Oplilhalmoloov 
at St. George’s Hospital Medical School 112 
pages . VS illustrations of which S5 aic in color 
PRICE, $6.15 


New 1 Scobee’s A CHILD’S EYES 

AN EXPLANATION FOR PARENTS OF 
CHILDREN WITH CROSSED EYES — EM- 
PHASIZING THE NEED FOR COOPERA- 
TION WITH ATTENDING PHYSICIAN 
AND THE IMPORTANCE OF ExVRLA 
TREATMENT. 

Approximated 1.5 per cent of the 15,000,000 
children born in the United States every' 5 car 
have crossed eyes and the majority of them are 
receiving treatment The average phvsician 
treating these children Is too busy’ to explain the 
condition to the disturbed and worried parent*? 
Even when he does explain, thev do not under- 
stand 

Dr Scobee’s book will save you all the time 
you mav have spent in urging cooperation from 
the parents — and answers all their questions 
with sinceritv and sy’mpathy We recommend 
having several copies available for the parents 
of these afflicted children The results of treat- 
ments should show marked improvement with 
its use — and the future of your child patients 
will be filled with more hope 
Bv RTCH \RD C SCOBEE B V . M D , F A C S . 
Assistant Professor of Ophthahnoloou. Wash- 
xnoton Vnn ersitu School of Medicine, St. Louis, 

I 100 Pages PRICE, $2 00 


ORDER FORM 


TUB C. A MOSnr COMPANY, 320: AAcsIilngton IHvd f 

Please send me 

□ Duke-Eider’s THE PRACTICE OF 

REFRACTION $ C 25 

□ Duke-EIdcr’s TEXT BOOK OF 

OPHTH VLAIOLOGY A'ol I\’ 20 00 

□ Enclosed find check 


St. Louis 3, Mo. 


□ Doggart’s OCULAR SIGNS IN SLIT- 

LAMP MICROSCOPY 

□ Copies Scobee’s A CHILD’S EYES 
Q Charge my account. 


MJ 

6 75 
2 00 


Name 

Address City & State. 
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IT CAN BE DONE 


. . . but don’t try it! 


Sometimes it’s possible to break all the 
rules — and get away with it. 

The famous Tower of Pisa, for instance, 
has successfully defied both sound engi- 
neering practice and the law of gravity for 
over 800 years. • 

But for most of us, most of the time, the 
rules hold. 

That is particularly true when it comes 
to saving money. 

The first rule of successful saving is 
regularity . . . salting away part of every 
pay check, month after month. 

Once in a blue moon, of course, you’ll 
come across someone who can break that 
rule and get away with it. But the fact is 
that most of us cannot. 

For most of us, the one and only way to 
accumulate a decent-size nest egg for the 
future and for emergencies is through reg- 
ular, automatic saving. 

In all history there’s never been an 
easier, surer, more profitable way to save 
regularly than the U. S. Savings Bond way. 

Those of us on a payroll are eligible to 
use the wonderful Payroll Savings Plan. 
The rest of us can use the equally wonder- 
ful Bond-A-Month Plan through our local 
bank. 

Use whichever is best for you. But— use 
one of them! 

AUTOMATIC SAVING 
IS SURE SAVING— 

U. S. SAVINGS BONDS 

Ovfl ^mlnlmled l„ (>,.< n<T CT .-inr in evaporation with the 
Mara:, nr /■uMi.'.rr, of Anrr,ca o, „ ,, u u lc Semee. 
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HANDBOOK OF 

ORTHOPAEDIC 

SURGERY 


By ALFRED RIVES SHANDS, Jr., B.A., M.D., Medical Director of 
the Alfred I. du Pont Institute of the Nemours .Foundation, Wilming- 
ton, Delaware; Visiting Professor of Orthopaedic Surgery, University 
of Pennsylvania School of Medicine, Philadelphia; in collaboration with 
RICHARD BEVERLY RANEY, B.A., M.D., Associate in Ortho- 
paedic Surgery, Duke University School of Medicine. 


580 Pages + Illustrated + NEW THIRD EDITION $6.00 


In writing the first edition of this book 
ten years ago, the authors expressed the 
hope that it would prove to be a help in 
the teaching of orthopaedic surgery and 
that it would find a permanent place of 
usefulness in this special field of medi- 
cine. With the publication of this new 
Third Edition, both the authors and pub- 
lishers take considerable satisfaction in 
reporting that this hope is now reality. 
Through the years, the book has been in 
greater demand in medical and nursing 
schools, and has been widely used by 
general practitioners. 


OUTSTANDING FEATURES OF 
THIS NEW THIRD EDITION 

Discussion of eosinophilic granuloma, 
osteoid osteoma, post-traumatic pain- 
ful osteoporosis. 

The section on the affections of the 
lower back has been rewritten and 
brought up to date with present-day 
thinking. 

The section on infantile paralysis has 
been brought up to date. 

25 new illustrations have been added. 

It remains the only text on the subject 
in the low-priced, handbook class. 


• Order 3o, 


THE C. V. MOSBY COMPANY MJ 

3207 Washington Boulevard, St. Louis 3, Missouri. 

Please send me a copy of Shands’ Handbook of ORTHOPAEDIC SURGERY— The price is $6.00 
□ Enclosed is check. Q Charge my account. 

Name 

Address .... 
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rhnnge or oml.slon In the preparation of tills Index. 
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To state it another way: 

ONE ONE ONE 

level tablespoonful tablespoonful of milk, rounded tablespoonful 

of Pablum (or Pabena) formula or water (hot of cereal feeding of' 

when mixed with ... or cold) makes . . . average consistency. 

To make thicker feeding {as in pylorospasm, pylo- 
ric stenosis, etc.), increase the amount of Pablum or 
Pabena. To make thinner feeding, as in 3-months 
infants, increase amount of milk, formula or water. 

NO COOKING . . . MIX UP ONLY AMOUNT 
TO BE FED... NO LEFTOVER CEREAL 
TO GO BACK INTO REFRIGERATOR . . . 
PABLUM IS ECONOMICAL... NO WASTE 
. . . QUICK AND EASY TO PREPARE . . . 
SINCE 1932 

7?tcciti tyo/tK&iK & £,<uutdville. "Zi-S./f- 

PABLUM (SINCE 1932) — PABENA (SINCE 1942) 
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The Introduction of the New Improved Bioloc hoi met with wide professional interest. 
Made available as a product of the latest and the most modern refinements in manu- 
facturing facilities, this prescription favorite is now better than ever. 
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’Baty Talk for a 
Good Square Meal* 



NUTRITIONALLY RELIABLE: Mere than ever 
complete m known nutrientj (when vitamin C is 
added), the New Improved Biolac meets every 
known nutritional requirement of the infant 
All essential fatty acids — with the volatile frac- 
tion held to a minimun — ere provided by moder- 
ate amounts of especially combined fats. 

Vegetable and milk sugars — for more satis- 
factory obsorption — are supplied by Biolac's car- 
bohydrate content. Further carbohydrate supple- 
mentation is unnecessary. 

|n protein content, the New Improved Biolac 
Is significantly higher than that of human milk, 
yielding small, easily digested curds, less allergenic 
than those of untreated cow's miTk. 

Prophylactically high levels of such Important 
mineral foctors os iron, calcium and phosphorus ere 
incorporated in the New Improved Biolac, together 
with vitamins A, B t , B, end D. Infant caloric re- 
quirements, too, are fully met by Biolac's 20 cof- 
ories per fluid ounce In standard dilution. 


PHYSICALLY IMPROVED: A higher and more 
stable degree of emulsification of the New Im- 
proved Biolac— thereby facilitating digestion-* 
has been brought about by the utilisation of every 
refinement, and the most modem equipment, known 
to modem infant food manufacturing. 

Preparation for feeding is easily ca feu /a fed; 
quickly completed — 1 fl. or. New Improved Bioloc 
to Itt fl. or. water per pound of body weight. 
NOW, BETTER THAN EVER! The New Improved 
Bioloc can be used interchangeably with the formed 
Biolac which has the same percentage composition 
of nutritional f acton ... When you prescribe the 
New Improved Biolac fit costs no more) you mo/ 
do so with complete confidence. Available only Li 
drugstores. In cans of 13 fl. or. 

THE BORDEN COMPANY 
PRESCRIPTION PRODUCTS DIVISION 
350 MADISON AVENUE • NEW YO*K 17,-H.Y. 
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Basic need is mel when 'Surfacoine' (Cyclomethy- 
caine, Lilly) is applied lo damaged, irritated, or 
diseased skin and to rectal or genito-urinary mem- 
branes. Sustaining comfort is provided promptly 
and thoroughly, yet safely, with this new type of 
surface anesthetic. 

Relief from pain usually lasts up to eight hours 
with 'Surfacoine.' However, it may be reapplied 
freely at shorter intervals, if necessary, and over 
extensive areas. Unlike topical analgesics whose 
value is sharply limited by high toxicity, 'Surfa- 
caine' may be used liberally. 

It is soothing to the tender skin of infants with dia- 
per rash, to burns that are superficial or deep, to 
painful hemorrhoids, and to itching skin conditions. 

Readily available as: Ointment 'Surfacoine,' 1 percent, in 1 -ounce 
tubes with removable, perforated rectol tips 
and in 1-pound and 5-pound jars 

Cream 'Surfacoine/ 0.5 percent, in 1-ounce 
tubes and in 1-pound and 5-pound jars 

Lotion 'Surfacoine,' 0.5 percent, in 4-ounco 
and l-pint bottles 

Suppositories 'Surfacoine/ 10 mg., in 
packages of 12 and 100 

Suppositories 'Surfacoine/ 10 mg., and 

EU LILLY AND COMPANY Sulfadiazine, 325 mg., in packages of 12 

INDIANAPOLIS 6, INDIANA, U.S.A. Suppositories 'Surfacoine/ 10 mg., and Zinc 

Oxide, 250 mg., in packages of 12 
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MW feeding can be regulated 
to baby's needs! 

DAVOL NURSER has new CONTROL VENT 


It’s the nipple that makes it better! The Davol Nurser has the famous 
Anti-Colic*' Nipple with a new added feature— a special control 
vent. An easy turn of the regulator collar and feeding can be speeded 
up or slowed down according to baby's immediate requirements. 
The last ounce flows down as easily as the first. In fact, to para- 
phrase a well-known slogan : “Easy to the last drop.” 

Other important points that make the Davol better, easier, simpler: 


With our compliments! An interesting new treatise, “The 
Development of the Infant Mouth from Embryo through 
First Year" Just use the coupon, please. 


Davol Rubber Company 
Deportment JP9-7 

Providence 2 , Rhode Island 





i 



State 



1 


• Encourages natural sucking because the 
“Anti-Colic” Nipple is constructed like 
the maternal nipple. 

• Slimmer, streamlined bottle is easier to 
hold, faster to fill and quicker to clean. 

• Regulator collar controls flow of formula 
and also holds the nipple firm. 

• Rubber seal keeps nipple and formula 
sterile. 



Colic, NURSER 

Providence 2, Rhode I stand 
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FOR MILK! 
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The extraordinary nutritional importance 
o! m -,lk in the dietary during infancy, childhood, 
pregnancy and old age - and for many 
goslro-intestinal and pre- and postoperative conditions 
_ need not be lost to patients who are unable 
(because of personal dislike) to ingest it. 
Jeers for milk may be turned into cheers through the 
simple admixture of "Junket" Rennet Powder or 
Tablets. They transform milk into highly acceptable, 
deliciously flavored rennet desserts, which are 
i eye-appealing and taste-tempting to young and old 
alike. These uncooked, custard-smooth rennet 
desserts in no way change the nutritional factors of 
milk, but they do facilitate easier, more ropid 
digestion because of the softer, finer, more flocculent 
■■ curds produced in the stomach by the 

enzymic action of rennin. 

. . 

Y Y7 \ Send for Authoritative 

i. \ ' y V \ Personalized Children** Wet list* 

y? \ \ \ Y Your name. otJdresstsnd telephone aum- 

\ \ \ V her imprinted on authoritative coropre- 

\ A V .JL hcnsiva diet list* for "Younger Infant,’ 

** \ Older InfcnV' and ’ Toddlers," ore of- 

ftred ax a complimentary jervite by 
» Jynlict Biond food* FiH out and mail coupon below for iomple li*»U 

junket brand foods 




Male Kennet-Dmetfi with tithtti 

•MUHKtt” tWkHO RtNNtT fOWDl* '** 

—oWodf tweetened, »•« peputo* flayers. 

•MUNttt" »KANO IfNNtT TAHITI 

vnflo-rtrted tpo»t>cvtoftf for d* obeli oil. 

*'iVNXIT" u the frod* mo»l of Cb«. HowtVi \eWretert. t ne- 
tt* lt» »»*>*#> end ctW food product*. <s"d 1* regiifrred In the 
Ur f»i Co^oda 


"JUNKET" BRAND FOODS B-*9 

D»r»*»on of Chr. Honren** tcWofory, Inf. 

little Fall*. N.Y. 

pJec*e tend temple* of d»et hits ond trial pacloge* of "ivnket” 
Rennet Powder end Tablet*. 
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Mixed Carbohydrate Liquid 

The mixture of dextrose, maltose and dextrins, as supplied in 
Cartose, provides "spaced absorption”. This gradual assimilation 
means a low rate of fermentation and less likelihood of 
colic or diarrhea. 

Rigid Sanitary Manufacture— Cartose is manufactured 
specifically for infant feeding under the most exacting conditions 
of cleanliness. The manufacturing process itself is sterilizing. 
Cartose contains no added flavoring, cane sugar or preservative. 
Being liquid, it is easy to use— goes into solution instantly in milk 
or water. Stable, economical. Supplied in bottles of 1 pint 
(60 calories per tablespoonful). 



"It must be emphasized 
that the baby needs 
vitamin D additions as 
soon as possible " 2 
"Older children requite 
prophylactic doses of 
vitamin D until maturity, 
especially during periods 
of rapid growth.'' 8 







in Propylene Glycol 
MILK DIFFUSIBLE VITAMIN D 

—a simple, convenient form for administering vitamin D to infants and 
children. Odorless, tasteless, milk dispersible. 

Drisdol— pure crystalline vitamin D 2 — in Propylene Glycol is 
admirably adapted for use in the infant’s formula as well as in milk, 
fruit juice, cooked cereals, etc. The daily dose is small— 2 drops in milk 
for infants, and from 4 to 5 drops in milk for children or adults. 

HOW SUPPLIED— Drisdol m Propylene Glycol — 10,000 units per Gm — in bottles 
of 5 cc , 10 cc. and 50 cc., with a dropper delivering 250 U. S. P. vitamin D units per drop. 




New York j 3 , s. Y. Windsor, Ont, 


"INC. 


SUDSING DETERGENT CREAM 

Harmonizes with natural "acid mantle’' 

of shin. No alkali, no lime soap film 
Oily Type (pH 5.5) specially recom-’ 
mended for infants. 2 oz„ 7 oz. and 
} bottles; also in 3 oz. refiJIable 
«and dispenser. 


G " OSC - DmJo! PH.sodena, trademarks 


re E . U. S. & Canada 
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How she can give 
accurate doses of 
vitamin C — easily 


[Here she is, rushed as always, untrained in 
giving medication— and here’s your prescription for vitamin 
C supplements. But because you specified Cccon for the baby, and the 
new Cccon Dulcet Tablets for the older children, she can give the proper doses 
quickly, and your patients will receive exactly the dosage you prescribe. 
With the dropper from the Cccon bottle, the mother measures out, let’s 
say, four drops. This contains 10 mg. ascorbic acid (100 mg. per cc.), 
regardless of whether the bottle is freshly opened or has been on the 
pantry shelf for months. Mixed with formula or other food, it's tasteless, 
miscible. No tablet chips in nipple or cup. Supplied in dropper-top 

bottles of 10 cc. and 50 cc. (^) Cccon Dulcet Tablets, newest 
Abbott candy-like specialty, contain 50 mg. ascorbic acid in each delicious, 
easily chewed tablet. Supplied in bottles of 100 tablets. 

Children accept them as readily as candy. 



CECO 


Together, these two preparations 
provide accurate ascorbic acid supplements 
for any patient who can't or doesn’t 
\%ant to swallow unflavored tablets. 

Abbott Laboratories, North Chicago, 111. 


ABBOTT'S ASCORBIC ACID IN LIQUID // AND IN DULCET* TABLET FORM 

• f/ed Sv.53 f Tcbletj, Abbott. 
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IS HOW AN W/ PROOU( 


This especially palatable cereal made from nutritionally rich grains 
and non-fat milk solids, fortified with additional vitamins and min- 
erals, will be processed in our new plant which has been especially 
constructed for this purpose. Your Similac representative will ex- 
plain many meritorious advantages of this product when he next 
visits your office. 


Cerevim requires only 
mixing with warm ■wa- 
ter, milk, or formula 
and can be fed at any 
consistency you prefer 
to recommend. 


SIMILAC DIVISION 
M & R DlUtTlC 
LABORATORIES, INC. 
COLUMBUS 16, OHIO 


CsREVi 


■m 


^ fQQrj 

pr E-COOKED 

'X-f 

i s w " „ tjjj ». , . 
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SAFE MILK FORMULA PROCEDURES 



O UR PLANNING SERVICE Is 
available to aid you la estab- 
lishing cn approved technique 
and in the planning of a mod- 
ern Installation best sui'ed to 
you/ crroicMe lacihl^es. 



Eased upon the many years devoted by our Research and Tech- 
nical Stalls to the development ol techniques and equipment 
designed to insure the eliicient preparation ol infants’ formulas, 
"American" strongly recommends the NON-PRESSURE method 
of terminal heat treatment because of its safety features and 
mechanical simplicity. 

Functionally. American equipment is readily adaptable 
to all approved techniques . . . whether a non-pressure or 
pressure method is preferred by the hospital. 


FACTS ON THIS TIMELY SUBJECT are thoroughly evaluated in 
the new edition of "The American Milk Formula Laboratory 
Service." a comprehensive volume incorporating the most re- 
cent recommendations of authoritative groups relating to the 
establishment of sale milk formula procedures in the hospital— 
WRITE FOR YOUR COPY TODAY. 

AMERICAN STERILIZER COMPANY 

ERIE, PENNSYLVANIA 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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'Kanana Banana Flake 


RCK. U. S. Pat. Off. 


In the management of infantile 
diarrhea of non-specific origin 


The effectiveness of banana therapy in the management of 
infantile diarrhea of non-specific origin has led to widespread 
use of KANANA BANANA FLAKES for such cases. The 
following dietary regimen is suggested. 


1. At the outset of diarrhea, one tablespoon 
of KANANA BANANA FLAKES per 
pound of body weight per day for the first 
43 hours on the following schedule: 

Every 2 hours during the day and 
every 4 hours during the night. 

2. For the next 48 hours place the infant on a 
transition diet of skimmed milk, KANANA 
BANANA FLAKES and water, 



Thr S'/jOZ. tun contains 20 
six null size bananas cost- 
I’iiJ Ins than fresh fruit. 


Ac! minister KANANA BANANA FLAKES in the follow- 
ing proportions: 

Bottle fed infants: 1 tablespoon of Flakes to 
4 ounces of boiled water or skimmed milk. 

Spoon fed babies: 1 part of Flakes to 3 parts 
of liquid. 

KANANA BANANA FLAKES are made by extracting 
the water from sun-ripened bananas which arc rich in de- 
sirable vitamins, proteins and sugais. The diarrhea patient 
need never wait for banana s to get ripe. 


Kanana Banana Flakes tost less than fresh fruit 



Write for free samples 


KANNENGIESSER & COMPANY 

76 NINTH AVENUE • NEW YORK II, N. Y. 


Distributed in Canada by 

.1. r. WAIT COMPANY, Limited. 760 St. Antoine Street 


Montreal, Canada 
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MPir I 

means j 
full ! 
vitamin 5 
potencies | 

utete I 


Dapta is stable, as confirmed by repeated assays. 
Therefore, you can be certain of the full vitamin intake 
prescribed when you specify Dapta for infants and 
children. 

Dapta is nonoilv, assuring efficient utilization. It is 
pleasant-lasting, readily miscible with inilk and other 
foods. 

Recommended dosage: Infants, 0.5 cc. daily; children 
1 to 6, 1 cc. daily. 


//‘QeZ/f WYETH INCORPORATED • PHILADELPHIA 3, PA. 
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a new antihistamine 

ointment for 

relief of pruritus 

Thephorin, the new antihistamine 
with minimal side reactions, is now 
available in 5 percent ointment 
for effective relief of pruritic and 
allergic skin disorders. In most 
cases Thephorin Ointment quickly 
relieves the discomfort of atopic 
dermatitis, chronic contact dermatitis, 
lichenified eczema, pruritus ani, 
pruritus vulvae, and other pruritic 
complaints. 1 Vi oz. tubes and 1 lb. jars. 

HOFFMANN -LA ROCHE INC. • NUTLEY 10 • N. J. 


'Roche' 


© 


Thephorin 

Ointment 


brand oj phetiindamine 



True in 38 


^Because of the convenience, smaller adequate 
dose, and better tolerance, the trend is toward 
the use of ferrous sulfate . . .55 


Sielhc. E.L.: Rhode Island M.J. 
21:61 {April) 193S 


True in 5 48 


«No iron preparation has proved superior to fer- 
rous sulfate, with respect either to economy or 

efficacv. 55 

Emerson. C.P.. Jr.: M.Clin. North America 
32:1264 ( Sept .) 1948 


and True Today 


There are many iron preparations, but only Feosol 
Tablets provide ferrous sulfate with the special. 
S.K.F.-developed vehicle and coating that — 



1. prevent oxidation of the ferrous sulfate into the 
inferior ferric form 

2. assure prompt disintegration in the acid medium 
of the stomach and upper duodenum, where iron 
absorption is best. 


Each Feosol Tablet contains 3 grains exsiccated ferrous sulfate — 
the equivalent of approximately 5 grains crystalline ferrous sulfate. 



Feosol Tablets 



the standard iron therapy 
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tonsillectomy... 

"For excessive pain, Aspefljllllt 
chewed before mealtime 
is effective . . . 




Jtifl 


f 


DILLARD’S 



SALIVARY ANALGESIA 


♦HoUendcr, A. R.j Office 
Treatment of the Nose, Throat 
& Ear, Chicago, The 
Year Book Publisher*, 
Inc, 1943, p. 316. 


Contains '3V2 grams of 
aspirin in a pleasantly 
flavored chewing gum base — 
particularly suitable for 
administering aspirin to children 
and to patients who have 
difficulty swallowing tablets. 
Ethically promoted. 

WHITE LABORATORIES, INC., 
Pharmaceutical Manufacturers, 
Newark 7, N. J. 
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Citrus fruits and juices . . . 

to help corral top 
growth and vigor! 


The importance of the daily ingestion of liberal 
quantities of natural vitamin C, to help 
insure optimal growth and development in the young , 1 
is now widely recognized. And there are few 
better ways of providing this essential nutritional 
intake than by urging mothers to administer 
generous quantities of Florida citrus fruits and 
juices— either fresh, canned, concentrated 
or frozen— every day. Children in sickness and 
health usually relish the delicious refreshing taste. 

These richly-nutritious fruits are, of course, 
brimful of easily assimilable natural fruit sugars 
for much needed child-energy— and their 
outstandingly high vitamin C content together with 
other nutrients*, contribute significantly to 
the maintenance of tissue integrity , 3 improved 
calcium utilization, and enhanced 
bodily vigor, stamina, and resistance to disease . 1 

FLORIDA CITRUS COMMISSION 
Lakeland, Florida 



references: 

X. Jeans, P, C. and Marriott. YT. M.s 
Infant Nutrition, Moaby, 4th ed„ 1947. 


3. 


Rose, M. S.: Rose’a Foundation of 
Nutrition, rev. by MacLeod and Taylor, 
Macmillan. 4th ed., 1944. 


Sherman, H. C.: Chemistry of Food and 
Nutrition, Macmillan, 7th ed., 1946. 
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* Citrus fruits — 
among the richest 
known sources of 
vitamin C—also 
contain vitamins 
A, B i and P, 
readily assimilable 
natural fruit 
sugars, and 
other factors, 
such as iron, 
calcium, citrates 
and citric acid. 



Florida 


Oranges . Grapefruit • Tangerines 


Juh. 10 id 
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The JOURNAL OF PEDIATRICS 


J’A.v u vrti A( mm \\i> Gi.\( oslt.ia 1>i i to Cv-vnt DistAsi. oi Tiir P.nnu.lns in a 
9 Ylak Oi i> Child. 

Ha Berman An fonder, M D„ Mnri.iy I{ Bass, M.D., Hubert Be.iNennch, M.D., and 
John J. Bookman, M.D , Xeu York, X. Y. 

The Ci 1'iiAi tn Ciiot.t st i r.or, I'lom llation Tt st in- Im ims and Cjiildrin. 

By C. W. li i col el, M.D., Bremerton, Wash. 

An Enph.tmint in si\ Cm < mion at a Bon N St mmh, Chip. 

By Laurence M. Shapiro, M.I)., Xeu York, X. Y. 

Kl I.TIIH: Sit WIN ON Of NL PlNKIUIN in Tin Pi.opm i.wis oi Kit u.i.bM Khilmatic Bulk. 
Jit Martin M. Maimer, M.D., Sol. D.trrell Amsterdam, MD., ami C. C. Arrcelie, M.S., 
Brooklyn, X. Y. 

Till Gimp CilUD. 

By Jlarrt Baku in. M.IJ . Xeu York, X. Y. 

AtUPINTAL TllL.VVI.LM. H\DI.O( HI OI.IDI. Poisoning. 

By Barry S. Snjilerman, M.I*. Philadelphia. I’a 

POTVbSIL'M Bl.OMATI POISONING. 

Jly William Kitto, M.I>, and Kennel li W. Dimui-. M.B., Deinei, Colo. 

Phi uiiopi me tTiai.r. S\ npi.onh s iv Ciiii.dp.in. 

Bn S. It. Warson, M.I)., Stanlev Turkel, M.I), and B. S Silnele, dr., Ml), fet. Louii-. 
.Mo. 

Stirnus SuiitMiH Ti.miih With Pimch.iin. 

By Martha l>. You, M.I)., John B Itoinliait, M U., and Leroy J. Butler, M.I), Winston 
Saleru, X. C. 

Vn.tilN U, BVP) I.TitOPIIN Of Tilt Bl.l \t>T. 

By .Tallies B. Gillespie, M I)., and A. .lei unit Hmtcr, M I)., Uibatta, 111. 

Ol.nl Pinicillin ton Chii.drin With Hint math Einil. 

By Jes>-e W. Boter, PhD., M.I)., Cliuago, 111. 

Tuin.til.lN P\T(it Tist. 

By Joseph Solinartmiun, MI), and Marion Ccione, K.X., Xeu York, X*. Y. 

Gl.ID PltODIOME Pill NOMLSON IN ClUM IHsrtSL. 

By Allan B. Coleman, M.D, Washington 1>. C. 

ENNNTHI.M SlltITIM (Kosmu l.MNNTINI) t’OMPIK mil lit 1*1.01 ON 01 D Conuinions and 
IB Mil'Ll GI N. 

By Donald D. I’ossoii, M.D, Rochester, X'. Y. 

Coni, i nital iNWHintvi to P\in. 

Bn D.iniiI I. Arlm-e, MD, Morton B C.intor, M.D, and Paul A. Baronberg, M.D., 
Xeu York, X. Y. 

PiLOl.lC STL.NOSIS IN ONI 111 iPINHl \l TuINs. 

By Boy E. Garrison, M.D.. Kansas City, Kan 

IT I DING I’Ll NINTH I INI NNTS 

By James W. Brine. M.D, Louis J Baikett, dr, M.D, and dolm E. Bukel, MD, 
I.omsNillc, Ky. 

TlIL rtT.MIN.NNT pOI M (It BlTDl NIK IIlPNTITIS IN N T" O MONTH OLD IN I ANT. 

Jly ITr«t Lieutenant Jtobert R Williams. and Captain Ben Gabor, Medical Corps, Army 
or tne L lined States. 
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SUMER SORROWS 



AS AN AID TO AVOIDANCE 

of dermatitis venenata, the famous 
Calmitol "I\ y Leaf”* reproduces an exact 
cut-out of the rhas leaf and gives some 
simple criteria for plant identification. 

CALMITOL 


'The CALMITOL “ley Leaf" may be obtained, 
us <i professional sciiirr. in ipiant ilics suitable 
lot |mu'(tftmicrs, sc/tool and company physicians 
by it nti ti" to Tims. Lrcmiiu; fv Co.. Inc. 

155 Last • Nib Sired, New York 17, N. Y. 


AS AN AID TO TREATMENT 

Calmitol affords swift, sustained 
and safe control of itch caused by 
dermatitis venenata or of any other 
origin. Completely free from 
dangerous drugs such as phenol, 
cocaine and cocaine derivatives, 
Calmitol effectively and safely 
blocks die pruritic impulse at 
its point of origin through the anti- 
pruritic action of camphorated chloral, 
hyoscyamine oleate and menthol. 


ZyZrl ^eenuttp (f (3r -jT/r 


155 EAST 44th STREET, NEW YORK 17. N. Y. 


July. IP 10 
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in pediatrics.. . where minor infections ore under con- 
sideration, Sulfadiazine is the drug of choice... in 
most of the infections for which it is given, its anti- 
bacterial effect is on a par with that of penicillin 
(Bokwm.H. NtwYofk St.J Med 49:391-396, 1 949). 

in penicillin-insensitive infections... 

a combination of penicillin and sulfadiazine is much 
more effective in infections with hemophilus influ- 
enza (Golll.eb, B„ond Forjyth, C C.- J A M.A.135:740, 1947). 



> 




in the home . . . when bacteriostasis is required, the 
sulfonamides are still the drugs of choice (Octiinger, 

1 ' . t . 0 "d Cionhcm, G Am Prod 2 526-529.194 8) 



For safer sulfonamide medication, prescribe Donley-Evans’ 
GIUCO-SULFADIAZINE in liquid form for oral use. 
GLUCO-SULFADIAZINE — a suspension of Sulfadiazine 
in a vehicle of highly purified sodium lactate and glucose 
assures renal safety. GLUCO-SULFADIAZINE is notable 
for positive uniformity, thus providing higher blood levels 
(than tablet form) and more rapid response. Exceptional 
palatability and ease of administration facilitate sulfona- 
mide therapy in infants and children. 


GLUCO-SULFADIAZINE 
GLU CO -SUL PATH I AZOLE 
GLUCO-SULPAMERAZINE 
GLUCO -SULFANILAMIDE 
GLUCOSu/fos 

A Triple Mixture 


DONLEY-EVANS & COMPANY /ffg? 
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Something NEW for baby 
from the Convolvulaceae family! 


Before you reach for the dictionary 
—it’s Gerber’s Strained Sweet 
Potatoes! Now specially prepared 
for babies! 

New store-house of nutrition! One 

container of Gerber’s Sweet Pota- 
toes furnishes twice the recom- 
mended daily infant allowance of 
Vitamin A, plus significant amounts 


of essential iron and Vitamin C. 

Golden goodness — all fiber-free, 
satin-smooth! For like all Gerber’s, 
Starting Cereals to Junior Meats — 
the “Sweets” have Perfected- 
Texture. 

FREE SAMPLES OF 3 CEREALS/ plus analyses of the 
new Sweet Potatoes. Write Gerber's, Dept. 277-9 
Fremont/ Mich. 




erber’s 

BABY FOODS 
Fremont, Mich. 


It? 




■L,\ 


our business . . . our only 



Juij-. imo 
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Tested and proven by doctors , nurses and 
mothers in over 2 million feedings... 



with pre-sterilized, disposable bottles... 
11 the neorest thing to breast feeding ” 


• Flexible Disposa-Bottles of soft-yet-strong plastic collapse as 
baby nurses — there’s no vacuum to cause painful air colic. Nat- 
ural-Action Nipples — possible only with the vacuum-free Shellie 
Nurser— can’t collapse, and their breast-like shape and softness 
encourage natural sucking exercise. So simple and safe to use 
•—the day's bottle drudgery is over in one-fourth the usual time! 


Accepted for advertising in 
publications of the Amer- 
ican Medical Association 



SHELLIE DISPOSA-BOTTLES come 
in titty rolls of 100 4-ounce or 65 
8-ounce size . . . cost only a few 
cents a day to use. 

shellie NURSER KITS include all 
essentials. In 3 or 6 unit sizes with 
100 4 -ounce Disposa -Bottles. 


If no! yet available in your vicinity, write to Shellmar Products Corporation • Ml. Vernon • Ohio 
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JUnlrlNl7-JAV.lv protection 


Little feet are cool, free, yet well 
protected in Jumping-Jack summer shoes. 
Heels snugly cradled, foot kept well 

centered, yet Jumping-Jack flexibility 
permits complete foot freedom. 


' ' // 



FOR ALL CHILDREN 6 MONTHS TO 4 YEARS 







Julj, 1°)') 
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infant allergy to 


cow’s milk lactalbumin 


V/fe-l'Y// EVAPORATED GOAT MIIK 




gives 


proven 

relief 

Prescribe Meyenberg, the 
original evaporated goat milk, for prompt 
relief from the colic, diarrhea or vomiting due 
to cow's milk all erg)'. When allerg)' is indicated, or in 
borderline cases when sensitivity to cow’s milk lactalbumin is 
suspected, prescribe Meyenberg Evaporated Goat Milk. 
Meyenberg is nutritionally equivalent to evapor- 
ated cow’s milk— economical, sterilized, 
and easy to prepare for feeding. 
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Dramam/ae 

Prevents and Relieves 
" NAUSEA OF MOTION ” 

Dramamine, brand of dimenhydrinate, was the subject of 
clinical study in the now historic investigation of Gay and 
Carliner* aboard the U. S. Army Transport General C. C. 
Ballou. Under conditions of control in this rough-weather 
Atlantic crossing, it proved 98.6 pet cent effective in 
prophylaxis and 96 per cent effective in the treatment of 
seasickness. 

Later investigations ate proving it to be equally effica- 
cious in the prophylaxis and treatment of airsickness, cat 
sickness, train sickness and, in short, all forms of nausea 
caused by motion. 

A 100 mg. dose administered half an hour before the 
onset of motion and repeated four times a day during the 
trip is usually adequate. 

Dramamine is supplied in 100 mg. scored 
tablets in bottles of WO tablets each. 

G. d. SEARLE& CO., Chicago 80 , Illinois 

•Gir.LN., »nd Otltner. V.J... The Prevention «nd Treatment of Motion Sick- 
neit I. SrivcVntu, tint!. John! Hortim Host'., SS A'O (Mit) 1949. 
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with SODIUM LACTATE-MRT 



Each 5 cc. (one teaspoonful) provides: 

0.5 Gm. Sulfadiazine 
1.5 Gm. Sodium Lactate 

in Palatable Liquid Suspension 

Therapeutically Active • Minimum 
Renal Involvement • No "bicarb" 
Therapy Needed • Self- Alkalizing * 
Ideal for Infants as well as Adults 
♦ Palatable • Easily Administered 
Either Plain or Admixed. 

SULFADIAZINE WITH SODIUM 
lactate-hskt — available in 

16 fluid ounce and gallon contain- 
ers at all prescription pharmacies. 

SULFADIAZINE WITH SODIDM 
LACTATE— IHKT — another 

original contribution of Marvin R. 
Thompson — is manufactured un- 
der U. S. Patent No. 2,460,437. 


no coined names . . . specify 



literature and samples on reguest 


original contribution by MARVIN H. THOMPSON# INC. 

STAMFORD# CONNECTICUT 

Serrlcc lo Medicine 
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\ ^ WITH 

BACITRACIN 


\ < 32 » 

REDUCES THE NEED FOR INCISION 

\ 

\ 

^ In the management of carbuncle and 
^ a host of other local cutaneous infec- 


tions the early use of bacitracin greatly reduces the need 
for incision and drainage in a vast majority of patients. 
Injected directly into the lesion, bacitracin (500 U./cc. 
in sterile isotonic sodium chloride solution) exerts a 


profound antibiotic influence upon the invading pyogens. 
Bacitracin is particularly effective in the presence of 


penicillin-resistant staphylococci and streptococci, and 
in mixed infections. Topical administration of bacitracin 
solution hastens resolution, minimizes pain, and in most 
cases averts the need for local surgery. 

Bacitracin, topically administered, is a valuable means 
of treating a wide variety of local infectious processes. 
Physicians are invited to send for descriptive literature. 


SUPPLY 

Bacitracin-C.S.C. is 
supplied in 20 cc. size 
rubber-stoppered vials 
containing 2,000 and 
10,000 units, and in 50 
cc. rubber-stoppered 
vials containing 50,000 
units. 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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directed therapy 

•- ri h sfr ( v‘'-rrr/ ~r * ( hi ; 7 * / * ^ / , f\ {??✓ ? * P- 
jLULid isi^UL t'C ; 'c, 


/-v * ; : 


THALAMYD 

phthalylsulfacctimidc-Schering 


THALAMYD* lias useful properties for combating sulfona- 
mide-sensitive enteric organisms in bacillary dysentery, 
in ulcerative colitis, and in the preoperative sterilization of 
the intcstinc.Thcrapculic dosage does not lead to detectable 
sulfonamide blood levels, hence there is no problem of 
systemic toxicity sometimes occurring with “absorbable” 
sulfonamides. Renal damage and aberrations of the blood 
picture do not occur. Thalamyd is absorbed, however, 
by diffusion, into the intestinal wall, where effective local 
concentration is established — where highest antibacterial 
action is required. Thus, 



III preoperative sterilisation , the bacterial flora can be vir- 
tually eliminated after four to five days treatment with Thalamyd. 
Thus elective intestinal surgery can be planned for this optimum time 
and carried out with minimal risk of infection; 1 


ill ulcerative colitis, there is both symptomatic and objective 
benefit in more than half of the cases, according to x-ray and sig- 
moidoscopic criteria. 2 

TnALAMYD, Sclicring’s phtlialylsulfacctimide, tablets 
of 0.5 Cm., bottles of 100 and 1000 tablets. 

I. yrnfri. 1!.. ami llrndflMin, E.: In prr«a. 

IlnnrVrn. T„ an.] benr-ca. II : Rr*. Guirotnlerol. 15:611, 1918. 

*TM4HmD (Ktlt-lnltV nl ^thtttttj Cf1)>ntlTu>n 




BLOOMFIELD, NEW JERSEY 


Urinary pH 
IVo Problem 
with 



MANDELAMINE 

»* • w • «r> 

Urinary Antiseptic of Choice 


MANDELAMINE* therapy is simple; it requires no com- 
plicated regimen involving adjuvant acidifying or 
alkalinizing agents to enhance efficacy or reduce 
toxicity. 

Carroll and Allen, 1 reporting the results of a clinical 
study comprising 200 cases, write: 

’The administration of Mandelamine maintained 
an acid urine without dietary restriction or 
other drug therapy, excepting in those cases in 
which urea -splitting organisms were present." 

MANDELAMINE'S effectiveness in both acute and chronic 
cases of urinary infection and its remarkable freedom 
from toxic reactions further commend it as the urinary 
antiseptic of choice. 

supplied: Enteric-coated tablets of 0.25 Gm. (3% gr.) 
each, bottles of 120, 500, and 1,000. 

1. Carroll, G., and Alien, N. H.: J. Urol. 55: 674 (1946). 


•MANDELAMINE is the registered trade- 
mark of Nepora Chemical Co., Inc., for its 
brand of Hcxydalino (mothenamine man* 
delate). 


NEPERA CHEMICAL C0. t INC. 

*At 'crarr/hc/ffthiip 9p/ie»u&fo 

NEPERA PARK • YONKERS 2, N.Y. 


/"IpOUTSTANDING 
VjQ FEATURES 

I No gastric upset 

No dietary or fluid regulation 

if No supplementary acidification 
(except when uroa-splitting or- 
ganisms occur) 

4 Wide antibacterial range 

5 No danger of drug-fastness 

G Simplicity of regimen — 3 or 4 
tablets, t.i.d. 
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Alhydrox 

Builds solid immunity step by step 

Like Mr. McGinty’s brick wall which stands 
solidly against the ravages of time because he 
builds it carefully, solidly, brick upon brick, the 
immunity you build with CUTTER "ALHYDROX” 
vaccine is solid. 

*Cutter trade name for aluminum hydroxide adsorbed products 


"Alhydrox” is a CUTTER exclusive — developed and 
used exclusively by CUTTER for its vaccines and 
toxoids. It supplements the physician’s skill by 
producing these immunizing advantages: 

1. "Alhydrox" adsorbed antigens are released slowly from tis 
sue, giving the effect of small repeated doses 

2. ''Alhydrox”, fcecause of rts more favorable pH, lessens pain 
on injection and reduces side reactions to a minimum 

3* "Alhydrox” selectivity controls the absorption of antigens, 
reducing dosage volume while building a high antibody con- 
centration Reduced volume means less tissue distention and 
less pain 

CUTTER LABORATORIES • BERKELEY TO, CALIF. 


Specify "Alhydrox” when you order vaccines 

AN EXCLUSIVE WITH.. 


Cutter 





Allergy 

Total Cases 

No Benefited 

% Benefited 

% Side Reactions 

Hay Fe.’er 

562 

387 

688 

11 


Vasomotor Rhinitis 

133 

87 

854 

8 

< 

Asthma 

189 

82 

433 

E 



1 

J 

Urticaria 

48 

39 

81.2 

115 

[L 1 

Angioneurotic Edema 

12 

8 

666 

0 

71 

Contact Dermatitis 

18 

' 12 

666 

* 76 

1 

Atopic Eczema 

17 

14 

823 

J _ 40 

~ 1 
1 

Serum Sickness 

3 

3 

- 1000 

0 

t 

1 


Migraine 10 7 700 25 


Allergic Headache 5 3 BOO 0 


Drug Allergy 2 2 1000 0 



Here’s the Evidence 

— based on clinical findings in 999 cases 

NEOHETRAMINE' IS EFFECTIVE. It is useful in many 
patients in whom other antihistammics produce marked sedation 
or other undesirable side-effects in the management of hay fever 
and other allergic disorders 

NEOHETRAMINE IS LESS TOXIC than other available anti- 
histaminics, its lower toxicity is quantitatively more pronounced 
than its lower effectiveness 

Prescribe NEOHETRAMINE HYDROCHLORIDE, brand of 
Thonzylamine Hydrochloride 

Tablets 25 mg . 50 mg , 100 mg , Syrup — 6 25 mg per cc — bottles of 1 pint 
and 1 gallon 

Neohelramme is the registered trademark of the flepera Chemical Co Inc for 
its brand of Thonzylamine N N dimethyl M p methoxybenry! N (2 Pynmidyl) 
ethylene diamine monohydrochloride 

WYETH INCORPORATED 
PHILADELPHIA 3, PA 
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Over 1,000,000 
bouncing babies say 



hanks, “Doctor, 


/ - ' i for recommending 
Swifts Meats for Babies! 


Of course, babies can’t say thanks. But none- 
theless, it’s thanks to the good advice of their 
physicians that over a million infants today 
arc thriving on Swift’s Meats for Babies! 

Specially prepared meats for babies — 
pioneered by Swift — offer an excellent source 
of biologicallv valuable proteins They make 
available simultaneously all essential amino 
acids — for optimum protein synthesis Low 
in fat content, Swift’s Meats for Babies pro- 
side goodly amounts of natural B vitamins 
and food iron 


For earlier meal-feeding 

Swift’s Strained Meats arc smooth and fine 
in texture. Thc\ mas easily be bottle-fed in 
the carls w c< ks of life 

Tor older babies and joung children 
Swift prepares Diced Meats — juicy tender, 


SWIFT 



A-\/ 

. . . foremost name m meats 


chopped to bite-size. These meats are firm 
enough to encourage chewing, flavorful 
enough to tempt “finicky” eaters. Six vari- 
eties: beef, lamb, pork, veal, liver and heart. 
Eating all six helps infants form nutrition- 
ally sound eating habits. 

Swift’s Meats for Babies are convenient, 
ready to serve 1 


Special note: In cases where infants are sensi- 
ble to mill, firo/ems. Swift’s Strained Meats may 
be tolerated tery aril. In such cases, many physi- 
cians recommend these meats be given m large 
quantities to replace mill, proteins tn the infant diet. 



. . . first to eten/ofi an<t c/tmcat/y test t<?0 % /Meats fir Sat/es 


.t nt v, unn 
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WHEN THE DIET 



Comparison of the accompanying nvo 
columns of nutritional values readily 
shows why Ovaltine in milk has been 
so widely accepted as an effective 
multiple dietary food supplement in the 
feeding of children. 

Column A lists the National 
Research Council's Recommended 
Daily Dietary Allowances for each 
100 calorie portion in the diet of chil- 
dren of -5 to 6 years (42 lbs.). Column 
B lists the amounts of the same 

•Based on a\ crape reported values for mill.. Three 
servings of Ovaltine, each made of oz. of Oval- 
tinc and 8 fl. oz. of whole milk, the daily dosage 
recommended for diet supplementation, provide 
676 calories. 


nutrients provided by a 100 calorie 
portion of Ovaltine in milk. 



A 

B 


N.R.C. Diet 

Ovalline in Milk* 

Calories 

.. 100 

... 100 

CALCIUM 

. . 63 mg.. 

... 166 mg. 

IRON 

. . 0.5 mg.. 

. . . 1.8 mg. 

PHOSPHORUS . . . . 

. . 63 mg.. 

... 139 mg. 

vitamin a 

..156 I.U.. 

...444 I.U. 

thiamine 

. .0.05 mg.. 

. . .0.17 mg. 

RIBOFLAVIN 

. .0.08 mg.. 

. . .0.30 mg. 

NIACIN 

0 mg 

1 0 mg 

ASCORBIC ACID.. 

. . 3.1 mg.. 

. . . 4.4 mg. 

vitamin D 

.. 25 I.U.. 

... 62 I.U. 

protein 

.. 3.1 Gm.. 

. . . 4.7 Gm. 


The easy digestibility of Ovaltine in 
milk and its universally appealing 
flavor enhance its value as a dietary 
supplement. Children especially like 
Chocolate Flavored Ovaltine. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 
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lergens Lotion 

is Indicated Care for Baby Skin 


THE TESTS Conducted in leading hospitals and supervised by staff 

I pediatricians. 

I 

I 

THE PROCEDURE i Jergens Lotion and three treatments commonly used in hos- 
| pitals were tested on the skins of hundreds of newborn infants. 

I The four treatments tested were: 

1 

i 1. Mineral Oil 

I 2. Soap and Water 

3. Cornstarch and Soap and Water 
| 4. Jergens Lotion 

j The skins were observed for a period of two weeks for incidence 
j of rashes: macules, papules, and pustules. 


THE RESULTS 


Jergens Lotion gave 5 times better protection against the above 
skin irritations than the control treatments. 


THE PRODUCT 


Jergens Lotion is sterile, does not support 
bacterial growth. Active ingredients: Glyc- 
erine, Sweet Almond Oil, Spermaceti, Ben- 
zaldehyde, Gum Benzoin, Alcohol. 



THE REPORT 


These hospital-conducted tests indicate that you can recommend 
Jergens Lotion to your patients as a superior daily skin care 
for newborn infants. 

If you have not already received your copy of the report of these 
Hospital tests, write to the address below and the report will be 
mailed to you promptly. The Andrew Jergens Company, Box 6 
Dept. 77A, Cincinnati 14, Ohio. 


Controlled Study 

CONFIRMS IMPORTANCE OF 

Morning Meal 


A study* recently 
concluded at the 
Departments of 
Physiology and 
Nutrition of the 
college of medi- 
cine at a distin- 
guished university established that 
the value of an adequate breakfast, 
as recommended by nutrition au- 
thorities, is definitely reflected in 
maximum work output and mental 
acuity during the pre-noon hour. 

It also demonstrated that the 
long continued omission of break- 
fast dctrimentallyaffccts maximum 
work output, simple and choice 



reaction time, and neuromuscular 
tremor. 

Under adequately controlled 
conditions data were collected on 
the effects of four different break- 
fast habits on the maximum work 
output, mental acuity, and neuro- 
muscular tremor of six young 
women ranging from 22 to 27 years 
in age. The breakfast habits inves- 
tigated constituted habituation to 
an 800 calorie breakfast, effects of 
which were considered the critical 
standard, to no breakfast, to coffee 
only (1 cup of coffee, 1 ounce of 
cream, no sugar), and to a 400 
calorie breakfast. 
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From the data gathered the follow- 
ing conclusions were reached: 

1. When “no breakfast” was the 
morning habit, maximum 
work output showed a signif- 
icant decrease , while a notable 
increase resulted in simple and 
choice reaction time and in 
tremor magnitude. 

2. Habituation to coffee only 
showed a similar decrease in 
maximum work output, with 
corresponding increase in re- 
action time and in tremor 
magnitude. 

3. When habituation to the 400 
caloric breakfast was accom- 
plished after the “coffee only” 
period, a significant increase 
over the findings in the “coffee 
only” period in maximum 
workoutputresulted and both 
simple and choice reaction 
time as well as muscle tremor 
magnitude showed a note- 
worthy decrease. 


The authors point out that no di- 
rect comparison could be made of 
the physiologic responses during 
the 400 calorie and 800 calorie 
breakfast periods, because the 
breakfast period of “coffee only” 
occurred between the 800 calorie 
and 400 calorie periods. 

This controlled investigation 
now provides experimentally 
established support for the widely 
advanced admonition“Eat an Ade- 
quate Breakfast.” For, though the 
authors do not draw this conclu- 
sion, it may well be reasoned 
inversely that maximum work out- 
put should be increased, and men- 
tal acuity improved, when faulty 
breakfast habits are replaced by 
the eating of an adequate morning 
meal. 



CEREAL INSTITUTE, INC. 

135 South to Satie Street • Chicago 3 


*. Rtstmw AK0 EDUCATIONAL ENDEAVOR DEVOTED 70 THE BETTERMENT OF NATIONAL NUTRITION 


UM'> 
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38 Million Times a Month 



CARNATION SAYS: 


& -• <*\ 


ASK YOUR DOCTOR 


11 



CARNATION SINCERELY BELIEVES that the 
health of our nation’s babies is too precious 
a tiling to be left to the well-meant but doubt- 
ful advice of friends or relatives. 

So year after year, month after month, Car- 
nation advertising messages urge mothers to 
go to their doctor for advice on infant feeding. 
In an average month. Carnation newspaper, 
magazine and radio advertising repeats this 
advice 3S million times: “Ask your doctor.” 

And Carnation is proud to report that this 
consistent educational program is producing 
definite results. Here is the evidence: 


How Carnation Protects the Doc- 
tor's Recommendation. You can 
prescribe Carnation Evaporated 
Milk by name with complete confi- 
dence. Ever)’ drop in every can of 
Carnation is processed with " pre- 
scription accuracy" in Carnation’s 
own plants under Carnation’s oten 
step-by-step supervision. Carnation 
Milk is always the same safe source 
of dependable nutrition for infants. 


8 OUT OF 10 MOTHERS USING CARNATION 
REPORT THAT IT WAS RECOMMENDED BY 
THEIR DOCTOR OR HOSPITAL. 


The Milk Every Doctor Knows 
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A good night’s rest 
A good day’s work 



Allergic patients get both , with 
just 4 small doses 

Comfort 'round-the-clock for your allergy 
patients . . . Decapryn provides long-lasting relief 
with tow milligram dosage. 

“Symptoms were relieved from 4 to 24 hours after 
the administration of a single dose of 
Decapryn — 

"if was found that 12.5 mg. could be given during 
the day with comparatively few side reactions and 
yet maintain good clinical results — " 2 


prescribe 

DecaprynsucciNATE 

Brand of Doxylamine Succinate 

THE LONG-LASTING LOW-DOSAGE ANTIHISTAMINE 

12 J ng (ablets, P P. N. Also available in pleasant tostmg syrup especially 
designed lor children. 16 2$ rg. per 5 ecl and 25 mg. tobiels. 


Merrell 


1828 


1. Shriap. 1 »•* C c c*. Hctp EuM. M 13-15 (IMS,. 2. A'acQuiddy, E. L: Neb. State M. S. 36 ; ,23 (19491 


Jn\y, 19 
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R EGARDLESS of the many other considerations involved, 
- only a well-nourished baby can be a happy baby. To this 
end, Libby’s Baby Foods can contribute considerably. Homo* 
genized by an exclusive process, Libby’s are modified so that 
cellulose cell capsules arc ruptured and nutrients are dis* 
persed homogeneously through the food mass. 

Nutrient availability is enhanced and texture is changed 
to such satin-smoothness that Libby’s Baby Foods have 
been fed as early as the sixth week of life. Thus the infant 
is provided with the many valuable nutrients contained in 
the wide variety of infant foods made aiailable by Libby. 

Beets • Carrots » Green Beans • Peas • Sp'maeh • $ crush » Vegetable Seep * Mired 
Vegetables • Garden Vegetables • lirer Soup • Vegetables with Bacon • Vegetables 
with Beef and Barley • Vegetables with Lamb * Apples and Apricots • Apples and 
Paines • Apple Saore • Apricot-Farina • Peaches • Peaekes-Pears-Aprtols • Pears 
and Pineapple • Prunes {with Pineapple Juice and lemon Juice) • Costard Podding 

Libby, MStNeill & Libby . Chicago 9, Illinois 
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Life expectancy 

S 

c 

30 days? 

L 

While the total 'l 
infant mortality has been declining , the ; 

proportion of those who died within ^ 

the first month has actually increased from '' v . 

52.7% to 62.1%*. During this fatal first month \ 
the infant should be given every possible 
benefit. One step in the right direction 
is good feeding. In this way the gastro- 
intestinal hazards of excessive fermentation, 
upset digestion and diarrhea may be minimized. 



'Dexin' has proved an excellent "first carbohydrate" 

because of its high dextrin content. It (1) resists 

fermentation by the usual intestinal organisms; (2) tends to hold 

gas formation, distention and diarrhea to a minimum, and (3) promotes 

the formation of soft, flocculent, easily digested curds. 

Simply prepared in hot or cold milk, 'Dexin' brand High Dextrin Carbo- 
hydrate provides well-taken and well -retained nourishment. 'Dexin' 
docs make a difference. 


•Vital Statistics— Special Reports Vo!. 25, No. 12, National Office of 
Vital Statistics, Washington, D. C. (Oct. 15) 1946, p. 206. 


rue timiH cmoBmm 


CompoMlion Drxtnns • Maltose ;<•: . Mineral Ash 0 • Moisture 

O.TSt; • Av.ul.ihlr carbohydrate . HI calone* per ounce ■ G level inched 
table. jxmful. equal l ounce • Containers of twelve ounces and three cour-ds . 
Accented by the Council on Food.! and Nutrition. American Medical Association. 

tierin' lice Trademark 


/j.Vra,';.rr tn rr.w r.’ 

BURROUGHS WH.l.COMO 



m*D 


CO. (U.S.A.) INC.. q & n East 41st s t „ New York 17, N.Y. 
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MEAL.. 

And This Protein Era 

“Today we are in the protein era.”* This terse but meaningful state- 
ment, made by an outstanding authority in a recent review on the 
progress of nutrition, reflects an accomplishment of utmost significance. 

This resume of modern nutrition concepts shows convincingly that 
the recognition of the vital role of protein in health and disease ranks 
among the great advances of medicine. 

The therapeutic use of a high protein dietary has revolutionized 
the prognostic outlook in many hepatic diseases formerly considered 
resistant to treatment. 

The use of high protein dietaries has resulted in a gratifying re- 
duction of surgical morbidity and mortality, made possible by sys- 
tematic presurgical nutritional build-up of the patient. Through this 
same approach, wound healing and general recovery are greatly 
promoted. 

In nephritis and nephrosis, at one time considered absolute contra- 
indications for animal protein in the dietary, the use of protein in 
liberal amounts can significantly reduce mortality and decidedly im- 
prove the clinical condition. 

The benefits derived from high-protein nutrition in pregnancy and 
lactation are diversified and far-reaching, embracing both mother 
and offspring. For this reason, a generous extra serving of meat, 
given daily as a routine measure, has been strongly recommended 
as a means of improving the health of mother and child. 

Meat is rightfully regarded as an outstanding protein source. It is 
notably rich in protein. The protein of meat is biologically complete, 
capable of satisfying all protein needs of the body from childhood 
to old age. And, particularly important in disease, the excellent 
digestibility of meat gives virtual assurance that its protein and other 
valuable nutrients become available for utilization. 

•McLester, J. S.: Protein Comes Into Its Own, J.A.M.A. 159:897 (April 2) 1949* 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
arc acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 



American Meat institute 

Main Office, Chicago. ..Members Throughout the United States 
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As you know, during June, July and Au- 
gust, case incidence of miliaria soars, and 
with it, the case incidence of impetigo. 

Over a period of two years, the effects 
of various skin care preparations were 
studied in a large Chicago hospital. 2,077 
infants were observed. 

With ordinary methods, case incidence 
of miliaria rose as high as 55% during the 
summer months. But among infants giv- 
en routine skin care with Lotion 10FA,* 
an oil-in-water emulsion, the incidence 
dropped as low as 3 %— and there was not 
one case of impetigo. 

A complete report of these extensive 
studies appeared in the American Journal 

^Available commercially as 


of Diseases of Children (March, 1948). 
A significant excerpt: 

“An important advantage of Lotion 
10FA* accrues from the inherent discon- 
tinuous, but protective, film, which does 
not interfere to any significant degree 
with the metabolic and respiratory func- 
tions of the skin.” 



HI 


v.- BABY) 
LOTION - 



Johnson's 
Baby Lotion 


FREE! Mat f coupon for 12 distribution samples I 
J 

I Johnson & Johnson, Baby Products Division 
j Dept. 1*4, New Brunswick, N.J. 

• Please send me, free of charge, 12 distri- 
« button samples of Johnson's Baby Lofton. 

I Name 

Street 

J ■ — —State 

Offer limited to medical pro/ess/on in US.A. 


July, 1010 
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An Important Advance In The 
Treatment of Pernicious Anemia 


. 

j> , ’/ 

/ k 


, 

■ / n 

> /ft'/ 

y-y/ 


N'''> f,+c 


N,// 

L \X 

L2?ff * ^ 


% 


'O'* 


%L'_$ 





•Cobione is the trade 
mark of Merck & 
Co , Inc. for its brand 
of Crystalline Vita- 
min B 12 . 


COBIONE". . . Vitamin Bn in 
Pure, Crystalline Form . . . 
is effective in microgram 
y;i j amounts, with no known 

- / toxicity in recommended 

■'/ dosages. 

/! 

s / f .1 rpHE advantages of pure crystalline 

- A Vitamin B12, anti-anemia agent re- 

/ cently isolated in the Merck Research 

/ • Laboratories, are established. 

Clinical studies show that Cobione 
r °. • produces a prompt rise in reticulocytes 
. followed by an equally satisfactory in- 

BjfF crease in red blood cells. It is elfective 

W:';. in the treatment of pernicious anemia, 

r • including neurologic complications, in 
/--'v the absence of irreversible pathologic 

■V- '-L changes. Cobione also is effective in nu- 

' tritional macrocytic anemia and in both 

' tropical and nontropical sprue. 

Because of its high potency, therapeu- 
tic results are obtained with minute 
ierck& quantities. Nor does Cobione appear to 
nc b vita- produce any toxic effects when given in 
the recommended dosage. 

Literature is available uvon request. 


COBIONE 


trade-mark 


(CRYSTALLINE VITAMIN B12 MERCK) 


fl M H 

MERCK 
— ' C r— J 

k ; k Ja 


MERCK & CO., Inc. t RAHWAY, N. J. 
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DIPHTHERIA TETANUS PERTUSSIS 


SIMPLIFIED 

simultaneous 

immunization 


. a decrease in tlie number of injections will go far to make the 
practice of pediatrics more tolerable.” (Fischer: j. a m a. 134:1064. 1947) 

Office routine simplified . . . each injection is the same— 0.5 cc. 
Patient discomfort and reactions minimized 
Lower expense for physicians and institutions 
Easier injection because the product is exceptionally fluid 

J.5 cc. viait ~ J complete immunization; 7.5 cc. Wo/*— 5 complete immunizations . 

DIPHTHERIA 

and 

TETANUS TOXOIDS 

Alum Precipitated and 

PERTUSSIS VACCINE 
COMBINED SQUIBB 
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ARMSTRONG X-4 BABY INCUBATOR 



1. Low cost 

2. Underwriters' Laboratories approved 

3. Accepted by American Medical Assoc. 

4. Simple to operate 

5. Only 1 control dial 

6. Safe, low-cost, heat 

7. Easy to clean 

8. Quiet and easy to move 

9. Ball-bearing, soft rubber casters 

10. Fireproof construction 

11. Excellent oxygen tent 

12. Welded steel construction 

13. 3-ply safety glass— no plastics 

14. Full length view of baby 

15. Simple outside oxygen connection 

16. Night light over control 

17. Both F. and C. thermometer scales 

18. Safe locking top ventilator 

19. Low operating cost 

20. Automatic heat and humidity control 

21. No special service parts to buy 

AND 


The Armstrong X-4 Baby Incuba- 
tor is the ONLY Baby Incubator, 
SELLING FOR LESS THAN $500. 
carrying all three of tbese"n wards”, 

1. Tested and approved by Under- 
writers' Laboratories, Inc. 

2. Accepted by the Council on Physi- 
cal Medicine, American Medical 
Association 


The Armstrong X-4 Baby Incubator is a SIMPLE, 
SAFE, "HARD WORKING” -welded-steel model for 
everyday use. And it is still LOW IN COST— Low 
In Cost to buy, to operate and to maintain. 


3. Tested and approved by Canadian 
Standards Association 

It was, also, the FIRST Baby In- 
cubator to carry these acceptances 
and approvals— thereby setting new 
standards of safety and operating 
simplicity in this field. 


These facts attest its world wide acceptance. Close 
to 8000 now in use, from South Africa to Iceland, 
and almost 900 hospitals originally ordering 2200 
Armstrong X-4 Baby Incubators have, after using 
them, mailed repeat orders for 3300 more. 

If you want safety, reliability, low cost and sim- 
plicity, write today for descriptive bulletin and price. 
Shipment from stock. 



THE GORDON ARMSTRONG COMPANY, INC. 


Division PPI • Bulkley Building • Cleveland 15, Ohio 

Distributed in Canada by INGRAM & BEU, LTD.- IORONTO>MONTREAl*WINNIPEG«CAlGARY>VANCOUVER 

CoprHcht l»I? Tfco Gordon irm«tronr Co.. Inc. 
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THE CELIAC SYNDROME 

Factors Influencing Its Development With Particular Reference 
to Hypothyroidism as a Contributing Cause 

J. A. Johnston, M.D., and P. J. Howard, M.D. 

Detroit, Mich. 

T HE term crime syndrome has been suggested to describe a group of diges- 
tive disturbances characterized by intolerance to fat or starch, either or 
both, with no implication of a uniform etiology. The excretion of bulky, foul 
stools, and enlarged abdomen, malnutrition, retarded growth, and evidence of 
deficiency of one or more vitamins and minerals are part of the picture. The 
classification suggested by Andersen and Hodges 1 is as follows: (1) "celiac 
disease,” in which the primary defect is in the absorption of fatty acids from 
the intestine ; (2) eases in which there is dietary intolerance of starch but not 
of fat; (3) congenital pancreatic insufficiency; (4) cbronic mechanical obstruc- 
tion of the pathways of digestion and absorption; and (5) cases presenting or 
suggesting the celiac syndrome but which do not fall into the above groups. 

In a more recent contribution, Andersen 2 states her feeling that the 
presence of steatorrhea is not required for the first group, since it was only 
transiently present in treated patients. Nine of her patients who showed it on 
first examination failed to show it on a normal diet including whole milk a few 
weeks later. Increasingly, there is a tendency to attribute a number of the 
findings in these chronic digestive disturbances to deficiency states resulting 
from faulty absorption and not basically a part of the fundamental disturb- 
ance. 

No single ctiologic factor has been found in the celiac syndrome which 
explains satisfactorily its pathogenesis, except in the group of pancreatic fibrosis 
eases. Nasopharyngeal infection is said to he the commonest finding in the 
experience of Holt and McIntosh, 3 and in twelve of our forty patients infection 
of the upper respiratory tract was prominent at the onset of the illness and 
during exacerbations. The frequency of this finding in children of the age 
group in which the syndrome is seen, and the rarity of the syndrome itself, call 
for a search for some other underlying conditioning factor which causes these 
children to react differently to such an infection than do otherwise normal 
children. A similar line of reasoning applies to the attributing of the svmptoms 
to aller gy.*- 3 there are undoubted instances in which the failure of absorption 

Vrom tlio TVpnrtmrnt of lvdlatrie*. Henry Ford Hospital 
ItcflU Iwforo llio American IVAlatric Society j„ jjay. IP IS . 

1 
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seems referable to sensitivity, and yet a very small percentage of allergic in- 
dividuals show the celiac syndrome. Five of our forty patients gave histories 
or findings suggesting allergy: though in none did it seem to he the entire ex- 
planation of the difficulty. None shoved skin reactions to foods, though in 
two the introduction of an item found not to he tolerated would provoke ab- 
normal stools. A third factor that we feel may well contribute to digestive diffi- 
culties, the psychogenic, is well accepted as a cause for a variety of gastroin- 
testinal difficulties in older children and in adults, hut' seems not to have been 
considered seriously in this group- In the histories of eleven of our patients 
we were impressed by the possibilities of the role of insecurity, parental over- 
anxiety, and frank mismanagement as contributing to the disturbance. 

It has been our experience in a number of instances that the use of thyroid 
has been valuable in promoting a normal rate of growth when this has not 
been achieved by diet alone, and in some instances it has been valuable in 
shortening markedly the duration of the digestive symptoms also. Further- 
more. there are a number of features in some cases of celiac disease which 
suggest hypothyroidism. It is the purpose of this paper to discuss thyroid 
deficiency as a factor contributing to the etiology of chronic intestinal indiges- 
tion. 

A fourth factor always explored in the search for and explanation of a 
disturbance of growth is an endocrine one, and the following experiences are 
offered in support of the thesis that in a condition that may have multiple 
causes, thyroid deficiency is a conditioning factor in its development. Ander- 
sen’s 1 recent hypothesis is that the condition is “believed to result from a 
deficiency of multiple nutritional factors complicating and resulting from a 
basic constitutional disease’’ and that “there is suggestive evidence that the 
difficult}- in protein metabolism, shown by the high requirement for dietary 
protein and a tendency to hypoproteinemia on a normal diet, may be an ex- 
pression of the basic disease.” It is our thought that this “basic constitu- 
tional disease” may in some instances involve a thyroid deficiency on which is 
superimposed some other trigger mechanism such as infection, allergy, or 
emotion. 

One of the outstanding findings in the condition is the disturbance of 
growth, and as we have watched the development of the condition in children 
whom we have followed from birth, we are impressed with the frequency with 
which a flattening of the curves of height and weight has preceded the abnormal 
stools. There has always been accepted as a part of the picture a retardation 
in the time of appearance of the centers of ossification, but this has been dis- 
missed, somewhat gratuitously it seems to us, as a result of the fecal losses 
rather than as an integral part of the metabolic difficulty. In many of our 
cases it would appear that digestive symptoms have appeared later than 
would explain the retardation of bone age. Studies were done on thirty-two 
eases and showed delay in twenty-six, as judged by the standards of Vogt 
and Vickers ' 1 from the Harvard Growth Study. IV e were impressed with 
ToddV statement that these have greater value when studied serially than 
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when DUeoipt was maOe at a 

fibrosis are not considered here otbe wa§ found norm al. If delay in 

in whom “bone age” was determine , - to be exp l a ined as a result 

symptoms, the latter half of the first year and the fijsUialf ^ ^ ^ ^ 

falling rate whieh follows the onset of puberty, physiologic though , 
carries with it a marked increase in the incidence of hypothyroidism The e 
is a imrmal tendency to recover from this fall; in Wetzel’s 8 calculations an 
accelerating phase appears at 3% years. Topper and Mulier 8 agree that ^e 
postpuberty fall likewise will be recovered from in the adolescent g 1- 
response of the anemia, the lassitude, the hypotension, low metabolism, and 
the menstrual irregularity to thyroid is so brilliant that to withhold this 
therapy would seem like poor judgment. Brailsford Robertson m paitieu a 
stressed the vulnerability of the decelerating phase of growth noted m the 
latter part of the first year. Again, the infrequency with which it is seen in 
the first few months suggests the situation seen in the cretin, ivhose failure 
to show the effects of his deficiency in the first few months results from the 
influences of his mother’s hormone. However in seven cases there was a his- 
tory of pylorospnsm or enterospasm in the first few months. 

Hypothyroidism and the celiac syndrome have in common abnormalities 
in the metabolism of protein, fat, carbohydrate, and calcium, and in gastro- 
intestinal motility. 

The effect of thyroid on protein is covered in two studies from this 
clinic. 11 ’ 12 The high requirement for protein of whieh Andersen speaks is 
characteristic of the child with thyroid deficiency because this hormone is 
essential for the anabolic processes involving nitrogen in growth. 

The flat oral tolerance curve noted in the celiac, admittedly nonspecific 
and common to a number of conditions, is seen in the hypothyroid. 13 Svens- 
gaavd 1 * reports a series of studies with the oral tolerance curve on subjects 
that included cretins and celiacs. Both showed flat curves, those of the 
cretin becoming creel with thyroid. She did not give thyroid to celiacs. An 
average of the daln on four of her cretins before and after treatment with 
thyroid is shown in Table 1. 

T.MH.K 1. Average or Svr.xsoA.vr.n's Bata os Fori: Cretins 


- — — 

pasting | 

MAXIMAL | 

DURATION OK 


sugar 

| VALUE 

IIVPERGLYCEMIA 

Before 

74 

133 

110 minutes 

After 

70 

220 

123 minute* 
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That the defect in the utilization of glucose in celiac disease involves 
a failure of absorption is generally conceded. 15 May and McCreary 16 con- 
cluded that their low blood sugar curves seem to be “merely a reflection of 
the inactivity in gastro-intestinal motility” and confirmed the findings of 
similar curves in the cretin. A similar failure is shown in the thyroid* 
ectomized animal in whom Althausen 17 shows a reduction in absorption of 50 
per cent. This he attributes to a failure of the normal function of the thyroid 
in stimulating phosphorylation in the intestinal mucosa. Adequate replace- 
ment was shown to correct the deficiency rapidly and effectively. 

Impaired fat absorption in the hypothyroid as measured by the vitamin 
A absorption test is of a degree comparable to that found in the celiac 
(Clausen and MeCoord, 15 May and McCreary 19 ), but whereas in the celiac 
carotene is also reported low, the hypothyroid is said to have an abnormally 
high level, his defect involving a failure of conversion of carotene to vitamin 
A. It could be expected, however, that when a condition characterized by 
poor absorption and steatorrhea is superimposed on one in which a hormone 
defect results in poor conversion, the carotene level would not be helpful. 
When it was found high, it was not at a time when diarrhea was prominent. 
Using the single dose four- or five-hour test, 70 ten of our cases showed a level 
of vitamin A of less than 00 /tg, seven from 31 to 50 /tg, and six higher than 
50 /tg. Carotene was below 100 /ig in twelve, between 100 and 200 pg in four, 
and in seven it was over 200 /ig. There were two abnormally high figures 
of 410 /ig and 510 /tg. The last figure was obtained on a subject who had had 
an adequate celiac diet but had not yet had thyroid. 

In these studies a factor of 7.3S was used for the conversion of our values 
on carotene recorded in micrograms to the “units” of May and McCreary and 
2.05 for converting micrograms of vitamin A to their units. Accordingly, the 
normal standards would be as shown in Table II.* 


Tam.e ir 


AfJK GROUP 

i CAKOTEXE j 

VITAMIN A 

| MAY UNITS ) 

MG j 

| MAY 620 UNITS I 

MG 

•1 davs-5 mo. 

3.1- 7.5 

22.0- 55 

7.1-13 

11-26.0 

9 ino.-2 vr. 

31.S-72.-1 

256.0-531 

13.1-19.!) 

20-10 

3 vr.-f> vr. 

36.4-75 

2CS.0-553 

10.1-19.2 

20-39 

G vr.-lO vr. 

10.1-5!) 

313.0-135 

8.1-21.5 

10-11 

11 vr.-12 vr. 

10.5-50 

77.1-113 

9.1-20.9 

19-12 


Rickets and tetany have both been seen in celiac disease and the failure 
to absorb calcium normally has been noted in balance observations. 21 ' 22 It 
was the negative calcium balance of the cretin made positive by thyroid that 
led us to use it in treating the obstinate tetany in the case of J. M. In a 
previous study. 23 we had shown that normal retentions of calcium could be 
expected only with a normal level of thyroid activity and that the cretin 
failed to store until he received thyroid, his losses being referable to large fecal 
excretions, the hyperthyroid's negative balances being the result of excessive 
losses both through the urine and the stool. 


For thofc calculations tve arc indebted to Dr. George H. Mangun. 
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Impairment of tone and sluggish peristalsis, held responsible for the 
clumping noted in celiac disease, are found in hypothyroidism, though Hanu - 
ton and associates 24 also demonstrated hypermotility of the stomach in adti t 
hypothyroids becoming normal under treatment with thyroid. 

Thus a number of the findings seen in the one condition are duplicated 
in the other, save the abnormal stools. It is our thought that a certain per- 
centage of infants have their digestive disorder precipitated by infection, 
emotion, and allergy, but that its development is conditioned by an underlying 
thyroid deficiency and that the complementing of the high protein diet with 
thyroid would notably shorten the duration of the mild ease and in the severe 
case would correct an otherwise irreplaceable deficit. 

The question will arise as to the confusion of a true primary hypothyroid 
state with the “hypometabolism” seen as a result, for example, of a low 
protein intake 25 or prolonged inactivity. In a study of two children 11 whose 
metabolic rate had fallen as a result of a year’s inactivity, we showed that 
small amounts of thyroid were anabolic, as judged by the fact that they pro- 
duced increased storage of nitrogen and calcium. Larger amounts became 
kataholie unless the intake were increased. It was possible to achieve an 
increased intake, however, only when the metabolic rate had been elevated 
with thyroid. The mechanism of the lowered rate of oxidation may he quite 
different in the two conditions, but there would seem to be the same usefulness 
in thyroid as a therapeutic agent, provided the dose is kept small. 

The first experience leading to this thought was the demonstration of the 
effectiveness of thyroid in the correction of a failure to absorb calcium nor- 
mally in two conventionally treated celiacs. 


Case 1. — T. M,,* a male child, was seen at 5 years of age with a history of 
onset of bowel disturbance at V/o years. Abdominal enlargement and failure to 
gain bad been noted for three years, and, although a high protein diet had been 
followed by a reduction in the number of stools from ten to two, the stools bad 
continued to be large and frothy. The family history showed that one sibling 
has celiac disease and one a history suggestive' of it. During the patient’s first 
year liis feeding history bad not been unusual. He was breast-fed for three 
months, followed by lactic acid milk with Karo formula; cod liver oil was later 
replaced by 10 drops of vioslerol; orange juice bad been given since 3 months 
of age. cereal from 5 months, vegetables from 6, and eggs and meat after one 
year. Infection played no prominent role until the age of 3 years, when he had 
chicken pox, followed by pertussis at 4 and measles at 5 years. Stools showed 
a fat varying from 37 per cent to G3 per cent. Glucose tolerance (oral) was 55 
mg., 50 mg., 61.5 mg., and 60 mg. at y*, 1, 2, and 3 hours. Intravenous pyelo- 
grams showed a double kidney pelvis, good excretion of .the dye, and no dilata- 
tion of the pelves. Wrist plates showed a delay in ossification of at least two 
years. X-rays of the chest, were negative. Blood calcium was 12.4 and phos- 

y™™* ,w>r Pe,lt ' P,lootl sl,owed 31 - S Gm - hemoglobin ; white blood cells 

.i.HK) with 64 per cent polymorphonuclenrs. Urine 
meal showed the 
celiac. 

be was (lmenarueo io a eon vales™..! i, nm „ ««i;i November, 1938. and to his home 

MVr tin- CJU-C vt T. M. nc arc indebted to Dr. James Wilson, Arm Arbor, 


was negative. Barium 


cal showed the ‘‘clumping and segmentation noted in vitamin deficiencv and 
nac disease. Treated m another hospital from Julv, 193S, to August 193S 
;_was discharged to a convalescent home until November. 193S. and to his 
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tiitrogieti. C&lciom Phosphoras 

Control Thyroid Co«hol Thyroid Control Thyroid 

Intake U4fc 11 55 15So tffcB lfa4o list 

Unne 771 633 ocio Ooai 05990721 

5tooL 139 146 l53o 1AU OT26 0T15 

Balance 23fc H& -ao2o*oi26 o 355 0280 
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R- C. 

Kip. 1. — T. Mcl\, G jears of ape. It had boon possible to control the character of this 
bo> ’s stools reasonably well with the celiac dlft* but prow th was unsatisfactory ami lie w*as 
subject to frequent relapses Bone ape was prossh delated. *1, Chart. B, X-ray at 5 \ears 
4 months of ape. C, X-ra> at l> joars, 4 months of ape 

Xoto: In ^t. and the follow inp charts the silhouettes wore triced direct!} from the x-ray 
films. In all of these welpht charts the "normal zone’ r^pre^ents the sixteenth and elphtj- 
fourth percentiles of the Iowa standard*. 
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after that He was readmitted in March, 1939, with a history again of large 
gray, foul stools. These improved in the hospital, though they remained quite 

large. 


toui SIOOIS. J-Iiese lmpiuvcu m ~ 

Data on his growth are given in Table III. 


DATE 
July, 1938 
November, 1938 
March, 1939 
April, 1939 


June, 1939 


Table III. Data on Growth of T. M. 

XGE | HEIGHT (INCHES^ 


5 yr., 4 mo. 

33% 

5 yr., S mo. 


6 yr. 

37 

6 yr., 1 mo. 

37 

6 yr., 3 mo. 

38 


WEIGHT (LB.) 

23 

32 % 

29 

30 

Thyroid begun. 
May 7, 1939 
37 


Balance studies for thirty-six days (significant figures for calcium require 
between fifteen and twenty days when the intake is not restricted) showed a 
negative balance for calcium entirely referable to fecal excretion, becoming posi- 
tive with one grain of Burroughs-Wellcome thyroid for nine days and then two 
grains for eigliteeen days, which resulted in a rise in basal calories from 763 to 
887 per twenty-four hours. Interpretation of the “basal rate” is confused by 
the child’s dwarfism; by the Boothby surface area standards these determina- 
tions would be minus 7 and plus 18, respectively. 

A negative calcium balance of 20 mg. per day was converted with thyroid 
to a positive balance of 126 mg. per day. Phosphorus and nitrogen retention 
fell slightly (Macy’s 20 normal mean retention of calcium at 5 years was 172 
mg. per day). 

Table IV. T. M. 



NITROGEN 
(GM. PER DAY) 

CALCIUM 
(GM. PER DAY) 

PHOSPHORUS 
(GM. PER DAY) 

BASAL CALORIES 
[ IN (24 HR.) | 

B.M.R. 

(BOOTHBY) 


control|thyroid 

CONTROL[THYBOID 

control|thyroid; 

[control | THYROID 

CONTROL [THYROID 

Intake 

Urine 

Stool 

Balance 

11.4G 11.55 
7.71 8.33 

1.39 1.46 

2.3G 1.7G 

1.550 1.5G8 

0.040 0.031 

1.530 1.411 

-0.020 +0.126 

1.640 1.G56 
0.559 0.721 

0.726 0.715 
0.355 0.280 

763 887 

-7 +18 


Case 2. — J. M.,* a male child born weighing 5 pounds apparently at term, 
did well nutritionally the first year on a diet of evaporated milk, water and 
Dcxtri-Maltose, orange juice, cod-liver oil, cereal, vegetables, and meat. 
History was uneventful until the age of 2% years ; he stood at 10 months but 
did not walk until 18 months of age. Prom 2 y* to 3 years of age, he lost 
weight, the abdomen became distended, and the stools, at first yellow and 
watery, became large, foul, and frothy. Two months before admission the 
hands were noted to be held in spasm and there was some stiffening of the 
body. At this time, aged 3 years, he appeared severely malnourished, with 
little subcutaneous fat, shrunken buttocks, and a large abdomen. His 
measurements were as follows: length, 37 inches; weight, 23 pounds; head, 
IS-l.i inches; ami chest, 18 inches. lie was showing definite tetany. The 
blood calcium was 7.3, phosphorus 2.1, phosphatase 0.8 units. The glucose 
tolerance curve was flat. He was treated for six weeks with calcium chloride 
viosterol and a celiac diet. He was referred to this clinic for balance studies’ 
and at admission, aged 3 years, 3 months, the blood calcium was 5.0 mg per 
oenhjdiosphorus 2.S4 mg., and phosphatase 2.72 units. The wrist showed two 

•l'or the ns,- of J. M. wo arc Indebted to Dr. Clement A. Smith. Boston. 
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M. 3 yts iyti. 


Centra} 
16- day 


Thyroid 
is- day 


Calcium Htlrcgen Calcium Nitrogen 


IntiKe 

353 

15.60 

636 

14.36 

(June 

er 

6 5 2. 

4f 

T. 36 

Stool 

61Z 

IA6 

496 

1.53 

Balance 

54 

5.6 o 

293 

5 47 

% 

5 

A. 

35 




I* iff. — J. M-* 4 ' condition complicated b}* rocurrc*nt b tanv. Thjroid resulted in in- 
crea5inff lus retention <*r calcium from 5 per cent of tlie Intake to 35 per cent. A, Chart. B, 
X-ray at 3 year;* of nff*\ 



9 


JOHNSTON AND HOWARD: THE CELIAC SYNDROME 


carpal centers at 3 years of age. Seram albumin was 3.18 and globulin 
1 61 A balance study was conducted for thirty-six days, during the latte 
eighteen of which he received thyroid. The intake was derived from items 
in the celiac diet and was analyzed in duplicate for nitrogen and calcium. 


Table V 



1S-DAY 

CONTROL | 

| THYROID 14 GRAIN PER DAY. 18 DAYS 

** 

CALCIUM 

j NITROGEN 

| CALCIUM | 

NITROGEN 

Intake 

Urine 

Stool 

Balance 

953 mg. 

87 

812 

54 

15.6 gm. 
8.52 

1.48 

5.60 

836 mg. 

47 

496 

293 

14.36 gm. 
7.36 

1.53 

5.47 


Seven months later he returned with the history of doing well until three 
months previous, when the stools became abnormal and he lost weight. At 
this time an intensive course of vitamin B parenterally was given following 
May’s suggestion without measurable effect. Home cooperation on diet and 
medication was completely untrustworthy and he had several setbacks which 
the mother explained by the dropping of both thyroid and the diet and in- 
creasing of the starch intake. A 3-year-old plate showed marked osteoporo- 
sis and only two carpal centers. At 4 years the wrists showed only two 
centers on either side, with the radial head on one side. At 4% years he had a 
recurrence of tetany. At this time his prothrombin was found to be 20 per 
cent of normal. At 5 and 5 y 2 years there were recurrences of tetany, the blood 
on the last admission showing calcium of 7.4, phosphorus 6.3, and phosphatase 
of 3.2. 

It could be concluded from this case that hypoealeemic tetany was cor- 
rectable by replacement therapy with thyroid. Diet alone had been tried for 
three months. Thyroid was dropped for considerable periods before each of 
these readmissions. 


Cash 3. — Ru. B., a female child, was seen at 6 years for dwarfism and fail- 
ure to develop mentally; celiac stools were observed only intermittently. She 
was first studied in another institution at 2 years of age, unable to stand and 
weighing 13 lb. Stools were large but formed, save on occasions when they be- 
came loose and foul. She showed a marked retardation of bone age, a fiat oral 
glucose tolerance curve, normal calcium aud phosphorus, a phosphatase of 2 
units, and cholesterol of 201. During the next two yeai-s she gained well while 
on a high protein, high vitamin diet but she entered the hospital four times, 
each time with a sharp loss of weight. At 4 years of age she weighed 15 lb. 
and was 30% inches in height. Her recovery after the diet was supplemented 
by thyroid was started as measured by height, weight, and hone development 
is recorded on the chart, hut is not nearly so dramatic as her mental progress. 
The history of her twin, obtained from another institution, follows. 

Case 4.~Ro. B., c a premature male twin of Ru. B., was hospitalized be- 
cause of the complaint of slow mental development and dwarfism. He was 2 
years old, weighed 11 pounds, 15 ounces, and was 21B/, inches in height. The 
five other children were normal, as were the parents. “He sat up at the age of 
2 years. Ho did not appear ill, but was inactive. With a good diet the child 
gained one pound in seven days and seemed improved. During the following 
five months the child failed to improve at home, and was readmitted at the 
age of 2 years, !) months , weighing II pounds, 9 ounces. He still did not talk 
walk_or stand alone. At this time bowel movements were stated to be large’ 

Tnr Uw c.>«. of Ur,. 11. no nrr In.lrl.tc-d to Dr. Paul V. Woolley, Detroit 
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-md foul The x-rays of the long bones showed irregularity of the diaphyseal 
ends and patches of periostitis. The blood phosphorus was 5.0 mg. per cent, 

and phosphatase 0.9 Bodansky units. The blood ch ?2 l^and 67 mg per 100 
cent The oral dextrose tolerance curve was 83, 90, 72, 75, and b( mg. per iw 
e T at fasting and 30, 60, 120, 180 minutes. He was placed m a convalescent 
home, and under careful feeding his weight increased to 24 pounds^ 12 ounces 
and he was sent home to convalesce further. Again under home care the child 
progressively failed and died. This child would, in retrospect, appear to have 
duplicated his sister’s course and to have had as great a need for thyroid as 

she. 


Case 5.— R. K., a male child, was born at term of a mother said to have 
thyroid deficiency and arthritis. Birth weight was 8 pounds. Growth ami 
development were fairly normal for a year; he walked at 13 months of age, s 
and said several words at IT months. Prom age one to 2 years he had 
grossly abnormal stools, six to ten a day, fermentative and greasy, and the 
abdomen became distended. He improved on a high protein diet. One hand 
became swollen at 2 years, one foot at 4 years of age. At about this time 
he appeared edematous, with frank puffiness of the eyes, and he was referred 
for study with a question of nephrosis, although studies in another hospital 
had shown a normal urine hut a very low serum protein. At iy 2 years the 
weight was 39 pounds, the height 39 inches. He appeared pale and puffy. 
There was frank swelling of the phalangeal joints of the right hand and the 
left ankle. Wrist studies showed only two carpal centers. Thyroid was begun 
and improvement was marked. The following observations were made eight 
months later: cholesterol 143; phosphatase 5.7 units: vitamin A absorption 
13.8 /ig per cent; carotene 54.2 gg per cent. Allergy tests showed reaction to 
alternaria, dust, and several bacterial proteins. Albumin was 2.05, globulin 
1.46. Urine was negative. Cephalin cholesterol was negative. Stool fat was 
19.3 per cent dry weight. An intercurrent respiratory infection in March, 
1948, was followed by a recurrence of celiaclike stools and a loss of 3 pounds 
of weight. 

Table YI 


AGE 

i HEIGHT (INCHES) 

1 

WEIGHT (LB.) 

Birth 


S 


-1 yr., 4 mo. 

39 

39 

(thyroid "begun) 

5 yr., 0 mo. 

43 

40 



Case 6. — The case of J. S. is offered as an example of the occurrence of the 
intestinal difficulty in a child in whom hypothyroidism had been suggested 
clinically four months before the stools became abnormal. Born normally and 
fed on an evaporated milk formula with added cereal and vegetables, his his- 
tory was uneventful for fourteen mouths. A general check when he was 10 
months of age occasioned the remark that he seemed an unusually placid 
baby and was not trying to pull himself erect. At that time he weighed 19 
pounds, and the height was 2S}A inches. At 14 months he returned with the 
complaint of five or six stools a day, marked irritability, and a flattening of 
the weight curve. The oral tolerance was 72, 76, 74, 54 mg. per 100 c e 
Vitamin A absorption was 31.0 ,ig and 180 ,ig carotene. Red blood count was 
3.800,000; hemoglobin 10.9 Gm. Stool fat was 11 per cent dry weight Wrist 
plate showed a single carpal bone at 16 months. Thyroid, grain U was 
started, with a high protein diet; lie was symptom-free' in two months! On 
January 19-18. Ins height was 36 inches and weight, 27 pounds. The hone 
age m tins ease was sufficiently delayed to warrant the assumption that a re- 
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tnvflinfr influence antedated the gastrointestinal symptoms. In addition, there 

lethargy, tt* *»mm m development 

at 10 months of age. 


The role of infection of the lymphoid ring in activating the process might 
he understood again as an item fulfilling Andersen’s 2 postulate. In a previous 
study , 27 from which we reproduce one chart, it was shown that tonsillar infec- 
tion even without fever, exerted a striking catabolic effect on protein metabo- 
lism and that the removal of infected tonsils and adenoids was followed 
promptly by an improved retention of nitrogen. These children, however, had 
elevated metabolic rates which fell after the operation. Infection was present 
in eighteen of the forty cases and in twelve it seemed to play a dominant role, 
hut in ten of the eighteen cases we had no evidence of thyroid deficiency. In 
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f>.— Clinrt showing the effect on the nltropcn balance of the removal of infected 
1 adenoids. (From Johnston, J. A., and Maroney, J. TV.; Focal Infection and Metab- 
ami at. 12* r.na. infis. 


. Kip. 

tonsils and 

ollsni, J. Pkdiat, 12 : f>G3, 193S. 

4, K. S., a boy 9 years old. height C*0 inches, estimated weight, 5S pounds. Tonsillectomy 
\\as performed on the first day. fifth period. Nitrogen balance and basal metabolism were deter- 
mined before and after renioxnl of tonsils and adenoids. In this and sub^equ^nt charts the 
i nr r\^ on V\ nio ^ s: f ac , h bar represents a three-day balance, and the average of all 
balance*? before nnd after is indicated by crossbatch in p. h 

... **» **' n -.° a r s height fif. inches and estimated weight 7$ pounds Ton- 

sillectomy naj on the first day, sixth period. Nitrogen balance and basal metabolism were 
» r< n, °' n of J 00 * 5 ***! and adenoids. The balances, are continuous and the diet 
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eight we felt we had. In twelve of the forty eases infection of the tonsils and 
adenoids, or the adenoids alone, seemed to have etiologic significance. In 
one (Case No. 12), our concern with it probably led to our overlooking the 
possibility of its being superimposed on a thyroid deficiency, and a bone plate 
was not taken until the age of 4 (4 years, when only two centers were found 
in the wrist and thyroid was started. Nevertheless, we feel that in some in- 
stances chronic infection of the adenoids and tonsils alone may constitute both 
the underlying metabolic flaw and the conditioning factor, and the usefulness 
of the procedure of tonsillectomy and adenoideetomy should be borne in mind 
constantly. 

It. would be well to stress again the fact that if thyroid is used, its anabolic 
effect will not be noted unless an increase in the intake of protein can be ef- 
fected. In our original studies on the cretin, the increased storage was largely 
referable to an increase in intake. Recently in a juvenile myxedema no such 
increased storage occurred when we restricted the intake to the amount taken 
when the metabolism was at its lowest. 

In this series we were further impressed with the probable role played 
by emotional factors in the etiology of the disturbed bowel function. Over- 
anxiety on the part of parents, engendering fears in early infancy, the lack 
of affection and of normal handling attendant or prolonged institutional stays 
in the ease of two illegitimate children, and the insecurity in several instances 
related to the instability of army camp life, all must have left their marks, 
and several instances are summarized out of the eleven cases in which we felt 
that emotional disturbances made an etiologic contribution to the digestive 
disturbance. 

It would be desirable to have some more quantitative assessment of the 
hvpometabolic state than the bone age. The weakness of cholesterol is widely 
accepted, unless it be determined before, during, and after the administration 
of thyroid. The response of the growth curve is highly suggestive. T\ T e have 
felt that the suggestion of Talbot and associates, 05 who found the basic phos- 
phatase consistently below 4 units in the cretin, and of Hill and Webber, 10 
whose low metabolism determinations and clinical evidences of hypothyroidism 
were accompanied by low phosphatase, was highly useful and we include in 
Table VII, through the courtesy of Dr. Sidney Farber, figures (in addition to 
those quoted in the protocols) on three cases from the Children’s Hospital of 
Boston. In two of these cases the bone was one-half the chronological age. 


Table VII 


CAHCIl'M 

! phosphorus 

| PHOSPHATASE 

7.S nip. 


3.5 units 

7.7 

0.4 

3.0 

7.0 


2.3 


However, in a controlled series of our own we have found, in a group 
of orphans from poor homes, phosphatase levels below 4 when there was no 
other evidence of hypothyroidism. We feel, however, that the demonstration 
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of improved calcium absorption in the two cases in whom balance determina- 
tions were reported, the acceleration of growth, and the shortening of the aver- 
age time duration of symptoms, are all adequate reasons for considering that 
in a certain percentage of cases the hypometabolic state of the infant with 
ccliac syndrome is improved with thyroid medication. 

The addition of thyroid to the other items in the management of this con- 
dition has seemed notably to shorten the duration of symptoms, in eighteen 
cases the average being nine months, in contrast to seventeen in those treated 
with diet alone, and live children were symptom-free in less than two months. 
A number of patients whose thyroid therapy was not instituted until after 
several years of symptoms are not included. In a condition complicated by the 
development of deficiency states, it is not suggested that there be any de- 
parture from the practice of utilizing the high protein, high vitamin diet. 


SUMMARY 

In summary, we suggest that chronic intestinal indigestion may he 
precipitated by a number of factors, infections, emotional, allergic, but, that 
since all of those suggested do not commonly produce the disorder in other- 
wise normal children, AndersenV assumption of an underlying constitutional 
defect seems valid, and that in some instances this defect is a thyroid de- 
ficiency, while in others it is in the nature of a secondary hypothyroidism re- 
sulting from nitrogen and caloric deficits, in which cases thyroid in small 
doses is indicated for its anabolic effect. 

We do not feel that thyroid deficiency explains all cases but that a num- 
ber wil2 he found in whom the defect will he referable to other mechanisms 
relating to protein synthesis. The role of the liver in these cases warrants 
further study. 

Hr. Frank Hartman supervised the metabolism determinations. 

Dr. Oliver H. Gaebler supervised the balance determinations. 
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THE relation of illness patterns in children to 

ORDINAL POSITION IN THE FAMILY 

Alice Kingsley, A.B., and Earle L. Reynolds, Ph.D. 

Yellow Springs, Ohio 

T HE long-term program o£ the Fels Research Institute includes seriatim 
medical examinations and interim health histories on approximately 300 
children, who are being followed from prenatal life to maturity. 1 The piesent 
paper null be concerned with the illness records of 101 Fels children, forty- 
nine boys and fifty-two girls, during their first five postnatal years. 

An attempt will be made to determine the extent to which a child ’s ordinal 
position in the family may be significantly associated with the type, incidence, 
and severity of certain disorders which he exhibits. The particular approach 
will be the study of various illness differentials as shown by singletons, first 
children, and second children. 

Data on illness history are available from three sources: 

1. A medical examination, given every third month during the first year, 
and every six months thereafter. 

2. An interval history, a questionnaire mailed to all mothers at thirty-one 
intervals during the first five years: ten times during the first year, seven times 
during the second, six times during the third, and four times yearly thereafter. 
Information specifically requested includes details as to the duration and severity 
of illness, information on intestinal and urinary function, and problems of feed- 
ing. In flie present study, 2,721 individual interval histories were evaluated. 

3. An illness history, compiled by the Fels nurse, after conferences with 
the mother, during which the information sent in on the interval history is veri- 
fied and complemented. 

In the tabulation of illnesses, the following criteria were used: 

Respiratory infections included colds, coughs, influenza, rhinitis, laryn- 
gitis, croup, pharyngitis, bronchitis, and pneumonia. 

Tonsillitis was tabulated only when it was reported independently, not 
as a minor symptom accompanying a cold. 

Vomiting included forcible expulsion, but not mild spitting up by 
infants under 9 months of age. nor vomiting with whooping cough. 
Gash ointcstinal disorders included such miscellaneous items as colic, 
nervous indigestion, bowel infection and intestinal influenza. If 
specific sMnptoms such as vomiting or diarrhea were reported, 
tabulation was made in those categories rather than here. 

rrom T "'' IM *‘ IMItut. fnr me Stmlr of numm Determent. Antioch College 
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Skin disorders included urticaria, eczema, miliaria rubra, impetigo, 
poison ivy. and boils. 

Accidents included dog bites, bums, bruises, cuts, fractures, and 
concussions. 

Feeding disorders: One “attack” was tabulated for each interval 
history which reported any anorexia or refusal to eat. Dislike or 
refusal of a few particular foods was not tabulated, nor was 
anorexia which occurred during an illness. 

Mild : appetite reported as occasionally fair or fickle. 

Severe: appetite reported as poor at recurrent intervals or 
frequently; any forced feeding. 

Constipation was tabulated in the same manner as feeding problems. 
Constipation occurring during a cold or other illness was not tabu- 
lated, nor constipation lasting less than two days. 

Mild: irregular movements and occasional laxatives. 

Moderate: frequent irregularity, laxatives given once or twice 
weekly. 

Severe: chronic; laxatives given almost daily. 

Enuresis: Unlike the other illnesses studied, this was recorded only 
between 48 and 60 months of age. Both nocturnal and diurnal 
“accidents” were tabulated. 

Other illnesses tabulated included asthma, whooping cough, ear infec- 
tions, and diarrhea. 

Degree of severity was estimated in nine of the illness categories as mild, 
moderate or severe . Criteria for feeding disorders and constipation have been 
described. Ratings on other illnesses were based on duration, degree of fever, 
and medical care required. 

Of the thirty-one interval histories sent each family, the following average 
number of reports were returned and verified by the Fels nurse: singletons, 
27.4 ; first children, 27.9 ; second children, 27.5. Many of the illnesses reported 
of course, were based on the diagnosis of the family physician. However, it is 
recognized that the mothers, who provided much of the raw material for this 
study, employed many terms in a lay sense, and with the commonly accepted 
understanding of their meaning. It is further realized that the data may reflect, 
in part, the parents’ emotional attitudes in interpreting the child’s somatic 
symptoms. 

Two approaches have been made to an analysis of the data. The group 
study examines illness differentials in incidence and severity in eighty-nine 
children : twenty-two singletons, thirty-four first children, and thirty-three sec- 
ond children. A second approach to the problem was made by selecting twenty- 
nine pairs of siblings, who were first and second children in the same family. 
These children were matched by age and by sequence of interval histories avail- 
able, and their histories compared. This section of the paper is referred to as 
the sibling study. 
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RESULTS 

The Group Study .— Table X shows the mean incidence, as seen m singletons, 
first children, and second children, for each illness category. Bach group ot 
children shows a distinctive illness picture. 


Table r. 


Illness Patterns of Singletons, First Children, and Second Children During 
the first Five Tears of Life 


i llness category j_ 

Respiratory infections 
Ear infections 
Tonsillitis 
Whooping cough 
Vomiting 
Diarrhea, 

Gastrointestinal disorders 

Skin disorders 

Accidents 

Feeding disorders 

Constipation 

Enuresis 

Asthma 

Total mean 

Total after excluding first four 
categories (See text) 

Number of children in each group 


mean number of illnesses per child 


) 

FIRST 

' I SECOND 


SINGLETONS 1 

CHILDREN 

| CHILDREN 

* 


12.91 

12.56 

36.54 

3.23 

.74 

1.67 

.14 

.38 

.39 

.23 

.20 

.33 

2.41 

2.6S 

3.08 

2.50 

2.15 

3.21 

1.50 

1.06 

1.15 

3.95 

3.06 

2.82 

.68 

.85 

1.18 

8.54 

6.76 

6.88 

6.54 

5.00 

3.36 

.36 

.26 

1.03 

.59 

.12 

.18 

4 . 0.58 

35.82 

41.77 

26.07 

21.94 

22.84 

22 

34 

33 


Singletons have the highest mean incidence of miscellaneous gastrointes- 
tinal upsets, skin disorders, feeding disorders, constipation, and asthma. Sec- 
ond children have the highest mean incidence in respiratory infections, ear in- 
fections, tonsillitis, whooping cough, vomiting, diarrhea, accidents, and enuresis. 

First children, on the other hand, do not show the highest mean incidence 
in any of the illness categories studied. In eight of the items they show the 
lowest mean incidence. 

An analysis was made of the significance of differences between the three 
groups of children, for each illness category, and also between the singletons 
mid the combined group of first and second children. Those differences which 
were significant at the 5 per cent level or belter are shown in Table 11. 


Table II. Differences jn Incidence of Illness which Show Statistical 
Significance at the 5 Per Cent Level 


JIXNESS CATEGORY 

j HIGHER GROUP 

1 LOWER GROUP 

Asthma 

Singletons 

Combined first and second 

Skin disorders 

Singletons 

Combined first and second 

Kmi rests 

Second Children 

Singletons 

Knuresis 

Second Children 

First Children 

Diarrhea 

Second Children 

First Children 

Respiratory infections 

Second Children 

Singletons 

Respiratory infections 

Combined footling disorders 

Second Children 

First Children 

and const ipM ion 

Combined feeding disorders 

Singletons 

Second Children 

tend conMipntton 

Singletons 

Combing} fjrst and second 

AUergit"- (see text) 

Singletons 

Second Children 

Allergies (sec text) 

Singletons 

Combined first and second 
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It will be noted tliat if the illnesses are taken as a whole, the total mean in- 
eidence for second children (41.77) slightly exceeds the total mean for single- 
tons (40.58), and both values are distinctly higher than the mean of 35.S2 for 
first children. If. however, the first four categories of infectious diseases are 
omitted (respiratory and ear infections, tonsillitis, and whooping cough), the 
mean incidence for singletons becomes 26.07, for second children 22.84, and for 
first children 21.94. 

From a further inspection of the data, a separate grouping of “allergies” 
was made, combining allergic skin diseases and asthma. Singletons show a 
mean incidence of 2.91 cases, first children 1.29, and second children 1.15. The 
differences between singletons and second children, and between singletons and 
the combined group of first and second children, are significant at the 5 per 
cent level. 


Table III. Severity or Ilexes s 


ILLNESS CATEGORY 

PERCENTAGE OF CASES CLASSED 
MODERATE OR SEVERE 

AS EITHER 

SINGLETONS 

FIRST 

CHILDREN 

SECOND 

CHILDREN 

Respirator}- infections 

37 

32 

38 

Ear infections 

7 S 

50 

53 

Vomiting 

30 

32 

29 

Diarrhea 

42 

27 

37 

Gastrointestinal upsets 

27 

2S 

29 

Accidents 

27 

17 

28 

Feeding disorders 

22 

20 

22 

Constipation 

37 

3S 

30 

Enuresis 

50 

33 

53 


In Tabic III, the three groups of children are compared on the basis of 
percentage of cases tabulated as either moderate or severe, for each of nine 
illness categories. For example, each singleton in Table I had an average of 
12.91 respiratory infections during the first five years of life. As seen in Table 
III, 37 per cent of these eases were classed as either moderate or severe. 

Little difference is shown between the three groups in severity of vomiting 
and gastrointestinal upsets. Singletons show greater severity in diarrhea and 
ear infections, and together with second children, are higher in severity of re- 
spiratory infections and accidents. First children show the greatest severity 
in feeding disorders, and together with singletons, are higher in severity of 
constipation. Second children are slightly higher than singletons in severity 
of enuresis, and considerably higher than first children. When severe or ha- 
bitual enuresis is considered separately, rather than being combined with the 
moderate category, the distribution is: singletons, 25 per cent ; first children. 33 
per cent ; second children. 47 per cent. 

The Sibling Study. — In this section, twenty-nine pairs of siblings were 
selected, each pair consisting of a first and second child in a family. Forty-six 
of the fifty-eight children were taken from the group study, and twelve new 
cases were added. Sixteen pairs of children were like-sexed. In each pair of 
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siblings, the number and age-intervals of each interval history were matched. 
The method of comparison of illnesses was essentially the same as m the group 

study. 


Table IV. Comparison of Illnesses in Twenty-nine Pairs of Matched Siblings 


ILLNESS CATEGORY 

MEAN NUMBER OF ATTACKS BY WHICH 

1 SECOND CHILD EXCEEDED SIBLING 

Respiratory infections 

Ear infections 

Diarrhea 

Feeding disorders 

Enuresis 

Asthma 

Allergies 

Accidents 

' 3.11 

.72 
.48 
.72 
.72 
.03 
.03 
.52 

’ - 

MEAN NUMBER OF ATTACKS BY WHICH 

ILLNESS CATEGORY 

FIRST CHILD EXCEEDED SIBLING 

Whooping cough 

Vomiting 

Skin disorders 

Constipation 

' ' .03 

.41 
.35 

3 .28 

No difference: Tonsillitis, gastrointestinal upsets. 


Table IV shows the mean incidence of eases by which second children ex- 
ceed first children in various illness categories, and the number of eases by 
which first children exceed second children. The results are similar to the 
group comparisons of the previous section, the only difference being a slightly 
higher mean incidence of second children in allergies, and a smaller incidence in 
attacks of vomiting. 

In the comparison of severity tabulations, the siblings show much the same 
pattern as was shown for the groups in Table III. 

Thus, the results from the comparison of matched siblings substantially 
confirm the results of comparisons based on unmatched group samples. 

DISCUSSION 

The differential distribution of illness categories by ordinal position, as 
shown in the present study, offers material for speculation. Taylor , 2 writing 
o/i the adjustment problems of the only child, has described a series of longi- 
tudinal ease studies. Chronic digestive disorders, constipation, anorexia, and 
skin disorders arc included in the illnesses from which singletons tend to suffer. 
On the other hand, children with siblings were found to be more prone to colds, 
influenza, measles, mumps, and broken bones. The present findings appear to 
confirm his results. Taylor suggests that the narrow social environment of 
singletons, during their critical, formative years, is the causal factor asso- 
ciated with the illness differentials found. 

It also seems to ho a reasonable hypothesis that illnesses such as asthma, 
allergies, anorexia, constipation, skin disorders, and gastrointestinal upsets, from 
which singletons suffer more often than first or second children, may in part be 
a reflection of a more intense emotional environment created bv oversolicitous 
parents. It has been pointed out by Batwin and Bakwhri that ‘singletons and 
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to a lesser degree first children, tend to have ovcrprotcctive, overindulgent, and 
overanxious parents, and this may frequently be channeled into an abnormal 
concern over health. 

Sontag , 4 discussing some of the psychosomatic aspects of childhood, states 
that during infancy and early childhood, physiologic processes are relatively 
unstable, and even mild stress situations may produce significant degrees of 
somatic dysfunction. A circular chain of interaction may become established, 
wherein the parent’s anxiety over the child's initiation, toilet training or illnesses 
is a source of considerable tension to the child. 

A rich background of case histories has been presented by Kanner , 5 dem- 
onstrating the frequency with which parental overprotection may complicate 
such disorders as constipation, anorexia, and enuresis. Considerable evidence 
has also been offered Ci 1 in support of the theory that emotional disturbances 
may, by lowering the threshold of sensitivity, appreciably influence the char- 
acter, frequency, and severity of allergic manifestations, such as asthma and 
some skin disorders. 

Concerning the illness patterns of first children, it has been suggested that 
the\- may be expected to exceed other groupings of children in those illnesses 
readily influenced by psychic factors, because of the trauma experienced by the 
shifting, at the birth of a sibling, from an overproteeted life to that of rivalry 
for parental affection and attention. There is little evidence in our study to 
substantiate this theory. The first children in our study suffer fewer illnesses 
than either singletons or second children. They are significantly high only in 
their incidence of constipation, and in the severity of constipation and feeding 
disorders. It is possible these two characteristics may be utilized by first chil- 
dren as hostility or attention-getting devices. 

The second children in our study show a significantly higher incidence in 
infectious diseases. Our records also indicate that fewer measures were taken 
to protect them from such contagious diseases as whooping cough. In addition, 
the exposure to infection is unavoidably increased because of contact with a 
sibling. 

The high incidence of vomiting and diarrhea in second children often 
occurred as a concomitant symptom of acute infections. Since anorexia and 
constipation were not recorded as incidental symptoms of infections, they may 
be taken to represent functional behavior disorders and are found predominate- 
ly among the singletons and first children. 

The high incidence of accidents among second children may perhaps be 
attributed to the lessened anxiety on the part of parents, and hence less pro- 
tection, and to less time available for precautionary measures. It is also pos- 
sible that competition with an older sibling, when a second child is still physi- 
cally immature, may increase the latter's accidents, and that an older sibling 
may sometimes precipitate or inflict injuries on a second child. 

Second children significantly exceed both only and first children in the inci- 
dence and severity of enuresis. This finding was a somewhat unexpected result. 
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It could be postulated that younger children, not having yet achieved control 
of bladder function, may utilize enuresis more often as a method of competing 
with an older sibling for parental attention. Enuresis may also appear more 
frequently among second children with an increase in sexual excitement and 
sex play in the presence of a sibling. It is also possible that enuresis appears 
more often among younger siblings beeause it represents an arrest of develop- 
ment rather than a regression. One predisposing environmental factor seems 
to he lack of adequate training, due to parental overindulgence and carelessness 
concerning rcg ni a ri t y of habits. Enuresis is likely to be excused on the ground 
that the child is as yet too small to be educated . 5 

First children, on the other hand, may use constipation as their pattern of 
disability. It is interesting to speculate that constipation, as exhibited in tlie 
present study by singletons and first children, and enuresis, as shown by second 
children, may represent two opposing tendencies in personality development. 
Constipation may involve control, mastery, withholding, and a kind of masoch- 
ism, whereas enuresis may reflect self-indulgence, rebellion against control, and 
giving. 

SUMMARY 

A comparison was made of the illness records, during the first five years, 
of twenty-two singletons, thirty-four first children, and thirty -three second chil- 
dren. A similar comparison was made of twenty-nine pairs of matched siblings, 
consisting of first and second children. Fourteen illness categories are described, 
and the records for each group, both in incidence and severity of illness, are 
shown. 

Singletons show the highest means incidence in gastrointestinal upsets, skin 
disorders, feeding disorders, constipation, asthma, and allergies. Second chil- 
dren lead in respiratory and ear infections, tonsillitis, whooping cough, diarrhea, 
accidents, and enuresis. First children do not show the highest mean incidence 
in any of the illness categories examined. Those comparisons showing statis- 
tically significant differences are indicated. 

There is a discussion of the possible significance of the findings, in terms 
of parental attitudes and interaction of children within the family, and certain 
hypotheses arc suggested to account for the differential distribution of illness 
categories. 
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SUSTAINED SUMMER HEAT AND FEVER IN INFANTS 


Hugo 31. Cardullo, M.D. 

New York. N. Y. 

N EW YORK CITY was subjected to a most severe and sustained heat wave 
during a five-day period in August, 1948. The atmospheric temperatures 
ranged between 70° F. and 101° F., with a mean of 90° F. for three consecutive 
days (second, third, and fourth days) and was followed on the fifth day by a 
mean temperature of 86° F. At the same time the humidity was low. As the 
heat spell continued, more and more of the infants on the wards of the Children’s 
Medical Service at Bellevue Hospital developed temperature elevations for 
which no cause eoukl be found by careful clinical and laboratory examinations. 
Because of the difficulty in determining the role played by the weather, a study 
was made of the thermal responses of infants under 2 years of age during the 
heat wave. A number of interesting observations resulted. 

REVIEW OF THE LITERATURE 

The effect of intense heat upon the adult has been amply evaluated and dis- 
cussed in the medical literature. The pediatric aspects of the problem however, 
have not been adequately investigated. 

The earliest available reference is by Meyer 1 who. in 1911, noted several 
cases of heatstroke in infants during an extremely hot summer in Berlin. 
These amounted to 4.2 per cent of the total number of patients in the Found- 
ling Home during the summer; several terminated fatally. Abt, s in 1919, men- 
tioned that infants have an incompletely developed heat-regulating mechanism 
whose instability is so marked that “. . . if the room is warm, the temperature 
may rise to 100° F. or 102° F. or even higher,” and that normal and previously 
healthy children may suffer from heatstroke. Talbot, 3 in 1925, stated that “. . . 
when infants are subjected to excessive heat, their body temperature becomes 
elevated, they become restless and perspire profusely, and very often the res- 
pirations become as high as 1S6 per minute.” In 1926, Adair and Stewart 4 
concluded that high external temperatures at least influence the incidence 
of fever among newborn infants, and in 1927, Tyson 5 reported a number of 
eases of fever in newborn babies which “. . . were probably due to the exces- 
sive external temperatures.” Dodd and Wilkinson," in 1927, observed ele- 
vated temperatures in a small group of relatively well infants during a week 
of extreme heat and very little air movement. On the fifth day of excessive 
heat, a peak of 104.5° F. was reached in one case. Upon removing the pa- 
tients to a cooler room, their temperatures rapidly returned to normal. 

From the Department of Pediatric®, Nen York University. and the Children’s Medical 
Service, nellevtie Hospital. 
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Van dcr Bagert and Moravecp in 1937, concluded that the temperature- 
regulating mechanism of children is little less susceptible to environmental 
changes than is that of the monkey. They stated further that, though the or- 
dinary environment has little effect upon the body temperature of the adult,, 
it has a very definite effect upon the young, and, that the older the child, the 
more stable is the thermoregulatory center. In 1940, Jones 8 pointed out an 
apparent predilection for heatstroke to occur in infancy or beyond the age 
of 70 years. Akerren, 0 in 1943, stated that for purely physical reasons, owing 
to its small size, and also because of its probably less well-developed cerebral 
regulatory apparatus, the infant and young child is relatively poikilotliermic 
in comparison with the older child or adult. The most recent report is that 
of Talbot 10 who, in 1948, concluded that, although physiologic regulation of 
body heat usually becomes adequate in the first three months of life, it may 
fail to compensate for extremes of heat and cold for a prolonged period. 
Throughout childhood most physiologic processes are more easily upset than 
the} - are in the mature individual and heat regulation is no exception. 

SOURCE MATERIAL 

The meteorologic data were obtained from the New York City Weather 
Bureau." No records were kept of the ward temperatures but one may as- 
sume that they were at least as high as those reported by the Weather Bureau. 
In addition, the hospital 'temperatures probably did not undergo the diurnal 
variations which were reported for the outdoors. Ferris, Blankenhorn, and 
Harder," in commenting ou studies made by them during a heat wave in Cin- 
cinnati in 1938, found that the indoor temperatures were consistently 3° F. 
higher than those recorded out-of-doors. The explanation offered is that 
within buildings there is sluggish air movement which prevents dissipation 
of heat, and that this, in conjunction with the high heat-retaining capacity of 
construction materials (steel, concrete, etc.), maintains a higher and more 
stable atmospheric temperature indoors than outdoors. 

A total of eighty-eight patients was included in tin's study. Twenty- 
four were newborn babies under 10 days of age, and the remaining sixty-four 
ranged from 10 days to 2 years of age. All temperatures were taken routinety 
by rectum at 8:00 a.m. and at 4:00 p.m. In the case of the acutely ill patients, 
and at Die height of the heat wave, temperatures were taken every four hours 
or oftener as indicated. In the various graphs no point was plotted unless 
it represented the average of the temperatures of at least 70 per cent of the 
patients in any given group; where the patients within a group numbered less 
than five, each point is Die average of the temperatures of all within the 
group. 

The temperature readings for several days immediatelv preceding and 
following the beat wave were included, values being taken from August T> 
to September 4. inclusive, for a total of fourteen davs. No patient was in- 
cluded who did not have a hospital stay of at least seven davs durum this two- 
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week period, but all patients who were admitted because of hyperpyrexia 
during the heat wave were included in the calculations. 

The eighty-eight patients were classified according to diagnosis and di- 
vided into five major groups: 


I. Newborn infants 24 

IT. Well hoarders 21 

III. Congenital or acquired eerebinl damage 21 

Hydrocephalus and spina bifida 11 

Mongolian idiocy 7 

Microccphalus 1 

Achondroplasia 1 

Porencephalus 1 

Craniosvnostosis 1 

Nonspecific birth injury 1 

Residual cerebral damage fiom type 14 pneumococcal meningitis 1 

IV. Diarrhea 2 

V. Miscellaneous diseases ll> 

Primary pulmonary tuberculosis 4 

Nontuberculous pulmonary disease 2 

Miliary tuberculosis 1 

Tuberculous meningitis 1 

Chronic eczema 1 

Spinal deformity 1 

Erythroblastosis fetalis 1 

Omphalitis 1 

Eettercr-Siwc ’s disease 1 

Congenital torticollis 1 

Congenital cataracts 1 

Inguinal hernia 1 


GENERAL EFFECT OF TOE heat 

Although the first rise in atmospheric temperature occurred on August 
25, there was uo significant rise in the average body temperatui-es until ap- 
proximately thirty-six hours later, on the afternoon of August 2G, when 
several patients, including the well boarders, developed temperatures above 
101.0° F., one patient with hydrocephalus reaching 104.0° F. The three pa- 
tients with diarrhea differed from the rest in that they showed a marked rise 
in temperature cm the very first day of excessive heat, with individual values 
ranging between 101.0° F. and 103.4° F. In addition, whereas there was 
little clinical change among the remaining eighty-five patients, those with 
diarrhea rapidly deteriorated, appearing dehydrated, cachectic, and restless. 
At the same time the volume and number of watery stools increased. 

After the initial thirty-six-hour lag phase, the patients, with few excep- 
tions. showed progressive temperature elevations. Accordingly, a number of 
antipyretic measures were instituted. These included supplemental water 
feedings every two hours, removal of all clothing with the exception of diapers, 
repeated livpodermoelyses of a 3 per cent glucose and 0.3 per cent sodium 
chloride solution, and blanket orders for 1 gr. of aspirin and cool water spong- 
ing of all patients whose temperatures reached 102.0° F. or above. 

On the morning of the third day of the heat wave (August 27), the pa- 
tients were restless, irritable, and were eating poorly, though they took their 
additional water avidly. None showed evidence of infection. One gram 
of sodium chloride was added to the twenty-four-hour formulas of all 
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patients in an attempt to prevent salt depletion from profuse sweating 
which was noted in a number of babies. Because all formulas are prepared 
twenty-four hours in advance at Bellevue Hospital, tlie patients did not re- 
ceive the additional salt until the following day (August 28). For purposes 
of control, salt was withheld from six patients, but these were unwittingly 
selected from among those who seemed to be withstanding the heat best of 
all. Consequently, no conclusions could be drawn as to the advantages or 
disadvantages of adding salt. However, somewhat startling results were ob- 
tained in those with diarrhea which will be discussed subsequently. 



i 1, T A t Col . n *?l ir ^ son of tl,e lompcratuie responses of well infants, infants with miscel- 

laneou^jnjneerebral dlsn:i«es, and infants with cerebral defects during 1 the heat wave (Aug, 23 


The babies seemed to take their “salted” formulas better for the first 
two days, but on the third day, when the beat was abating, the older infants 
refused their feedings. The additional salt was continued through August 
•10, the ur.st day of relatively normal environmental temperatures. 

Despite all measures taken, the temperatures of the patients who had 
been ill previously, and those of the patients with various forms of cerebral 
disease, continued to vise until, on August 2S. the fourth day of the heat wave 
a peak average of 101.0° F. for those with previous illness (Group V) and 
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102 . 7 ° F. for those with cerebral damage (Group III) was reached. The 
temperatures for the well boarders (Group 31). on the other hand, showed no 
further rise beyond the initial average elevation to 100.3° F. on the second 
day, although the individual variations ranged as high as 103.0° F. (Fig. 1). 

Of tiie twenty-four patients witli cerebral disease six died; of these, four 
had been in the hospital prior to the onset of the heat wave, and the remain- 
ing two were admitted during the period under consideration because of 
hyperpyrexia. 

As the intense heat subsided toward the end of the fifth day, the average 
temperatures continued elevated for an additional twenty-four hours when 
normal levels were finally achieved. It is obvious, therefore, that all patients, 
with the exception of the three with diarrhea, seem to have been capable of 
adjusting to the abnormal environment during the initial period of the heat 
wave: when this capacity was lost, fever developed. Similarly, a “cooling 
oft’’ period of about ecpial duration followed the recession of atmospheric 
heat before body temperatures returned to normal. 

With the subsidence of the fevers, the irritability, the fretfulness, the 
poor appetites, and the marked thirsts passed. 

EFFECT OX XEWBORX INFANTS 

Whereas the temperatures of some fifty normal newborn infants during 
the ten days immediately preceding the heat wave did not exceed 100.0° F.. 
of the twenty-four normal newborn infants in the nursery during the heat 
wave, six showed temperature elevations (one as high as 105.4° F.). This is 
consistent with the report of Adair and Stewart 4 who found that of 321 babies 
born during the summer months, 24.3 per cent developed fever. This led them 
to conclude that the high external temperatures of summer have a definite 
influence on the frequency of occurrence of fever in newborn infants. 

The rise in body temperature in the six infants, which was associated 
with moderate to marked dehydration, promptly responded to the adminis- 
tration of adequate quantities of fluid. The temperature rises, usually of 
one day’s duration and of a sudden, spiking nature, occurred between the 
second and fifth days of life. These were not associated with any unusual 
degree of restlessness or irritability. Salt was not added to their formulas. 
All infants made uneventful recoveries and were discharged within the usual 
period of time. 

Several reports in the literature 13, 14 seem to be in accord that the heat- 
regulating capacity of the mature newborn infant, especially in the responses 
to excessive heat as contrasted with those toward cold, is fairly well developed, 
but that it is nevertheless influenced by sustained heat in the absence of ade- 
quate quantities of fluid. 4 Other authors 3, 3> 7> ”■ 10 feel that the thermal 
regulatory center of the newborn infant is exceptionally labile, but that within 
a period of weeks or a few months its function, when exposed to extremes of 
heat and cold, becomes better stabilized. 
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It would appear that there is a greater degree of thermolability among 
older infants than in newborn babies inasmuch as a far larger proportion of 
the former developed fever. However, because of the small total number ot 
patients no conclusions may be drawn. 

EFFECT ON WELD BOARDERS 

The boarders were a group of healthy and normally developed infants 
receiving custodial care on the wards of Bellevue Hospital while awaiting re- 
turn to their homes or placement in foster homes. Of the total of twenty- 
one, eight were under 6 months of age, eight were between 6 months and 1 year, 
and five were between 1 and 2 years of age. There were ten girls and eleven 
boys. The racial distribution was ten white, five Puerto Bican, four Negro, 
and two yellow. 

On August 25, with the first rise in weather temperature, four patients 
showed a rise above 100.0° F. but none reached 101.0° P, ; the remaining seven- 
teen showed no rise whatever. There was no change in their clinical be- 
havior, and the highest average body temperature for this day was 99.6° P. 
This average temperature was maintained until the early evening of the next 
day, when it rose to 100.3° P. This was the highest average temperature regis- 
tered by the hoarders throughout the heat wave. On this day, of the twenty- 
one boarders, six had temperatures above 300.0° F. which ranged between 
100.2° P. and 102.8° P. None demonstrated any evidence of infection. Of 
Ihe six, only one was among tlie four who had shown an initial rise the preced- 
ing day; the temperatures of the other three had returned to normal. 

As the heat wave continued unabated, eventually eighteen of the twenty- 
one boarders showed a rise in temperature; in some the rise was early and 
gradual, while in others the elevations occurred later and were more sudden 
in character. A temperature of 101.0° P. or above was registered at some 
time during the five-day heat period by seventeen patients. In seven eases 
the temperature rose to 102.0° P. or higher, and on one occasion a reading 
of 103.0° P. was recorded. There were no convulsions. 

The heat wave began to recede on August 30, but the temperatures in 
this group remained elevated for an additional twenty-four hours before re- 
turning to normal. At no time eould the rises in body temperatures be 
attributed to a cause other than the sustained, excessive heat. 

The curve for the hoarders (Fig. 1) shows the benign course followed by 
these patients on exposure to prolonged atmospheric heat, as compared with 
that of the cerebrally handicapped and those who were previously ill. Though 
their appetites were slightly dulled and their dispositions became moderately 
difficult, the hoarders were at no time a nursing problem and never gave cause 
for concern. 

AYr.— Sex had no significant influence upon the responses of these in- 
fants to the sustained environmental heat. 

.-tpr— A comparison of the average temperatures for the three a<m "roups 
revealed that the temperatures of the youngest were no more affected by the 



30 


THE JOURNAL. OF PEDIATRICS 


heat than were those of the patients in the 1- to 2-year range. In agreement 
with Akcrren, 9 no eonehision could he drawn as to the stability of the heat- 
regulatory mechanism in very young infants as contrasted with that of older 
babies. 

Race - — The white, Puerto Rican, Negro, and yellow races were repre- 
sented. The average temperatures for the patients of each race showed a 
striking parallelism. This was unexpected since Dodd and 'Wilkinson 0 re- 
ported that in their series, the two Negro children had been unaffected by the 
heat, having remained playful throughout, despite having been in a room 
warmer than that occupied by the white patients. Figueras 15 and Ivurrer 16 
concluded that Negroes tolerate high external temperatures better than do 
whites, that they are less susceptible to sun and heatstroke, and therefore body 
temperature regulation is better in the Negro than in the white individual. 
Ferris and his collaborators 17 found that whereas the ratio of white to Negro 
patients among the general hospital admissions during the summer of 1936 
was roughly 3 :2, the ratio of white to Negro among the patients admitted for 
heatstroke during a heat wave that same year was 5 :1. 

Woodruff,” on the other hand, pointed out in 1912 that Negroes do not 
expose themselves in the tropics, and that when they migrate to very hot 
places they protect themselves with white clothes to prevent heat absorption 
or soon die. The same author cited a report in which of 146 eases of sunstroke. 
13 were blondes. 20 were mixed skin types, and 113 were brunettes, indicating 
that the more dark-skinned individuals are more susceptible to the effects of 
heat than are the fair-skinned. He concluded with data from a veterinarian 
to the effect that in hot weather white horses, which reflect heat, rarely get 
thermic fever, the deaths being primarily among the animals of dark colors 
which absorb heat. More recently DuBois 15 showed, by means of a radiometer, 
that the differences between black and white skins are negligible so far as 
the radiation of heat is concerned, and that for all practical purposes one may 
consider the human skin, regardless of color, as a perfect black body radiator. 

The small group of eases presented herein does not permit drawing con- 
clusions as to the relative resistance to heat between white and Negro infants, 
but the impression received is that the Negro baby is no more immune to the 
effects of heat than is the infant of lighter skin. 

From the data presented it may be concluded that healthy, normal in- 
fants up to 2 years of age may develop fever as high as 10-3.0° F. purely 
from the effects of high external temperatures. All such patients should he 
closely watched for several days after the recession of the heat wave, since the 
severe effects of exposure to heat mav not appear until after the atmospheric 
temperature has fallen considerably .'- 20 

EFFECT ON’ 1*\TIEXTS WITH COXGEXIT U. OR ACQUIRED CEREBRAL DAMAGE 

The twenty-four patients with congenital or acquired cerebral damage 
consisted of eleven patients with hydrocephalus and/or spina bifida (of whom 
only one with spina bifida did not have an associated hydrocephalus), seven 
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Mongolian idiots, and one each of the following conditions; microcepbalic 
idiot, achondroplasia, eraniosyno&tosis, porencephalus, nonspecific bivtli in- 
jury and residual cerebral damage from a type 14 pneumococcal meningitis. 

It was in this group that the most severe hyperpyrexias were encountered 
(Pig. 1). and it was these patients who posed the greatest nursing and medical 
problems. Despite the antipyretic measures enumerated one-fourth of these 
infants .succumbed. There were no deaths in any of the other groups. 



IV A— Itxlhlihi >l t, 





32 


THE JOURNAL. OF PEDIATRICS 


As was the case with the welt boarders, these patients lmd no tempera- 
ture rise until after thirty-six hours of sustained heat. They were free from 
infections and had normal temperatures at the onset of the heat wave with 
the exception of the patient with the eraniosynostosis on whom a craniectomy 
had been performed several days before, and the patient with birth injury wiio 
was recovering from an upper respiratory infection; in both the temperatures 
were rapidly returning to normal. On the evening of August 26, ten of the 
twenty-four patients showed elevations in body temperature above 100.0° F., 
with one as high as 104.0° F. Eventually all the patients in the group, ex- 
eejit the microcephalic idiot, developed fever, and by the time the atmospheric 
temperature had subsided fifteen had had fever above 103.0° F. ; one infant 
reached 109.0° F. 

The individual temperatures of those who expired are shown in Fig. 2, and 
they give an indication of the wide excursions in body temperature sustained 
by those with cerebral defects. It is of interest to note that one of the two 
patients whose temperature rose to 10S.0° F. or above survived the episode. 

To correlate the thermal response with the clinical status, the case history 
of each fatality is briefly summarized. 

Case 1. — J. S- male, white, aged 15 months. Hydrocephalus, men- 
ingomyelocele, and paralysis of the lower extremities. 

Multiple congenital deformities were found at birth, and the patient was 
admitted for custodial care at the age of 2 weeks. On admission there was 
hydrocephalus and a small perforation of the meningomyelocele from which 
cerebrospinal fluid escaped. Several days after admission the temperature 
rose to 104.0° F. and was attributed to infection of the meningomyelocele. 
During the third month of life the spinal defect was repaired surgically. Fol- 
lowing this the hydrocephalus expanded rapidly. From the eighth to the tenth 
month there was periodic, unexplained fever, and the possibility of cerebral 
fever was entertained. Subsequently, the infant became spontaneously afebrile 
and followed an uneventful course until the onset of the heat wave. On the 
second day of sustained heat his temperature gradually rose to 103.0° F. Over 
the next two days there were wide temperature excursions which responded 
to aspirin and sponging only temporarily. On the fourth day of the heat wave 
his temperature rose to 105.0° F. and then to 109.0° F. ; the patient appeared 
dry, pale, and was comatose. Simultaneously there were generalized fine clonie 
movements. Sweating was absent and the respirations were labored. Despite 
the repeated sponging and administration of aspirin, the temperature fell to 
104.0° F. only' briefly, promptly rising to 108.0° F., at which time the convul- 
sions and gasping respirations returned. Physical and laboratory examinations 
were negative. The following day his temperature was 101.0° F. but rose to 
106.0° F. a few hours later. Although sponging was discontinued when 
102.0 F. was obtained, his temperature continued to fall. Twelve hours later a 
body temperature of 97.2° F. was registered and the patient expired shortly 
thereafter. 

Case 2. — S. B., female, white, aged 3 months. Hydrocephalus, lumbar 
meningomyelocele, and paralysis of the lower extremities. 

The patient was admitted in May, 1948. at the age of 1 week, for evaluation 
regarding the advisability of surgical intervention for a meningomyelocele. 
When surgery was deemed inadvisable, she remained in the hospital for custodial 
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care Development was slow and definitely retarded in all respects. Enlarg- 
ment of the head progressed and the lower limbs showed early atrophy. The 
™ <2™L uneventful until thirty-si, ho™ . afle. : the ^ouuet^ the 
heat wave, when the temperature suddenly rose to 104.0 F. there uas no 
evidence of acute or chronic infection. The temperature promptly responded 
to aspirin and sponging, remained normal for about twenty-four hours, and then 
started upward again. Despite active antipyretic therapy it continued to rise 
until 106.0° F. was reached on the fifth day of the heat wave, when the patient 
expired. 


Case 3.— R. J., male, white, aged 18 months. Residual cerebral damage 
from type 14 pneumococcal meningitis. 

The patient liad been normal until the tenth month of life when, after 
an illness of three weeks, he was admitted in January, 1948, and a diagnosis 
of pneumococcus type 14 meningitis and septicemia was made. Despite inten- 
sive chemotherapy, type specific antiserum, etc., the patient remained acutely 
ill for some thirty days. Finally spinal fluid cultures became sterile and the 
convulsions which had been present from the onset ceased, but the patient 
showed evidence of spastic quadriplegia and required feeding via gavage tube. 
A pneumoeneephalogram done on the forty-eighth hospital day revealed massive 
ventricular enlargment. Until his death, the patient’s existence was a vegeta- 
tive one; all growth and development ceased and feedings could be taken only 
by gavage. XJp to his fifth month in the hospital there were frequent spiking 
fevers which did not respond to chemotherapy or aspirin, being reducible only 
by means of sponging or ice water enemas. After the fifth month (May, 1948) 
the course was afebrile but otherwise unchanged. 

Through the third day of the beat wave the patient retained a normal body 
temperature, but during the next two days his temperature rose abruptly, 
being only temporarily reduced by repeated sponging and salicylate therapy 
and reaching 105.8° F. There were no convulsions and the physical examina- 
tion was noucontributory. As the weather heat subsided, the patient’s tempera- 
ture ranged between 100.0° F. and 102.0° F. for several days. Then on Sep- 
tember 2, three days after the return of normal environmental conditions, the 
temperature rose to 104.0° F. and the patient expired. 


Case 4. — Jn. St., male, white, aged 8 months. Hydrocephalus, meningo- 
myelocele, talipes equinovarus, and paralysis of the lower extremities. 

The patient did well until the third day of life when he developed Cheyne- 
Stokes respirations, refused feedings, and had a temperature ranging between 
100.0° F. and 106.0° F. A diagnosis of subdural hematoma was made and was 
confirmed when the patient was transferred to Bellevue Hospital. Cerebrospinal 
fluid cultures were sterile. Within a few days the condition improved and a 
relatively uneventful course followed. There' were two episodes of respiratory 
distress which followed closely upon feeding and were considered due to aspira- 
tion. The head circumference increased rapidly in size for the first few months 
On occasion a temperature of about 101.0° F. would persist for several days witli 
no apparent reason ; subsidence was always spontaneous. Just prior to tlie onset 
of the heat wave the patient bad apparently entered upon a similar episode with 
temperature ranging between 99.2° F. and 301.2° F. As the environmental 
temperature rose and persisted, the patient became restless but showed no 
appreciable further elevation of temperature. On August 30 Ins temperature 
was 102.0 V . ; he was cyanotic mid was convulsing. He expired within a few 
moments. Inasmuch as tins occurred shortly after feeding and no permission 
or necropsy was granted, exitns from aspiration cannot be ruled out tho 
no untoward incident was noted during the feediim inou B n 
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Case 5. — L. L. female, white, aged 15 mouths. Mongolian idiocy. 

This seriously retarded infant had always been very irritable, but in the 
two days preceding admission (third and fourth days of the heat wave) had 
become* markedly more so. She had had frequent bouts of unexplained fever 
since birth, but with this illness the fever was higher than usual; she took food 
and fluids poorly, and had repeated tonic seizures. On the fifth day of the 
heat wave she was admitted to the hospital in coma with a temperature of 
1(M.S° F., marked intermittent nuchal rigidity, noisy respirations, dullness 
over the right upper chest anteriorly, and coarse rliouchi throughout all lung 
fields. The skin was hot and dry. All laboratory findings were within normal 
limits. There was no reduction in body temperature despite intensive therapy 
throughout the ensuing twenty-four hours. On the following da 3 - there was 
extensive impairment of the percussion note and profuse moist rales bilateral!}'. 
Then there was a transient temperature fall to 100.0° F. which was followed 
b}- an abrupt rise to 108.0° F. with concomitant tonic and clonic convulsions, 
cyanosis, and coma. Continuous sponging finally succeeded in reducing the 
fever. With the return of normal environmental temperatures, the patient’s 
temperature remained at normal and subnoi-mal levels for forty-eight hours 
though she never roused from the stuporous state. On September 3, the tem- 
perature suddenly rose to 102.0° F. and the patient expired. 

Case 6 . — J. G., female, white, aged S months. Mongolian idioc}', left 
chronic otitis media. 

The patient had been well until the day before admission, which was the 
fourth day of the heat wave, when a high fever appeared with rapid respirations 
and a slight cough. She took food and fluids poorly. On the morning of 
admission, August 30, her temperature was 106.8° F. ; she appeared acutel}’ ill, 
and her respirations were 120 per minute. The fontanel was slightl}- sunken, 
the mucous membranes were dry, and the left eardrum was retracted. The 
chest was dull over the right base anteriorly and many small inspirator}- rales 
were heard over the same area. The liver edge was palpable 2 1 /, cm. below the 
costal margin. The skin over the upper chest and arms had a fine, diffuse 
miliaria-like eruption, and was hot and dry. There were no convulsions. A 
hypodermoelysis of 100 c.c. 3 per cent glucose and 0.3 per cent sodium chloride 
solution was immediately given and 1 gr. of aspirin was administered. Before 
the therapy could have effect, the patient died. 

At autopsy the pertinent findings consisted of dilatation of all the chambers 
of the heart and interaurieular and interventricular septal defects; the entire 
left lung and the right lower lobe were firm and reddish-blue with gray and 
dark red patches. O 11 pressure moderate amounts of clear fluid could be 
expressed. Microscopic examination of the lungs showed marked congestion 
of the alveolar capillaries with patchy outpouring of red blood cells and edema 
fluid into the air spaces. Within the air spaces there were large numbers of 
mononuclear and multinuclear giant cells. There was a moderate degree of 
fatty change in the liver cells, most marked in the periportal areas and diminish- 
ing toward the central vein. The sinusoids were somewhat distended and filled 
with blood. The splenic pulp was congested and there was an increase in the 
total number of polymorphonuclear leucocytes. The adrenal cortical cells were 
pale and not well vacuolated. At the corticomcdullary junction and within 
the medulla there was evidence of fresh hemorrhage. 

The pnthologie diagnosis was: Mongolian idiocy, congenital heart disease, 
congestion and edema of the lungs with hemorrhagic lobular pneumonia, fatty 
change and congestion of the liver, chronic passive congestion of the spleen and 
hemorrhage into the adrenal medulla. 



35 


CARDULLO: SUSTAINED SUMMER HEAT AND EEVER IN INFANTS 

There is no striking difference in the incidence of thermal fever among 
the hoarders and the infants with cerebral damage. What is arresting, how- 
ever, is the marked contrast in the character and intensity of the thermal re- 
sponses of the two groups, and the absence of fatalities in the one group and 
the death of one-fourth of the patients in the other. Poikilothermia in the pres- 
ence of cerebral damage in infants has been reported by several authors. 9 ’ ~ 1 ’ " 
There is experimental evidence to indicate that hydrocephalus predisposes to 
altered function of the thermoregulatory center. Bazett and Penfield, in 
1922, showed that following decortication, cats retain no temperature control. If 
the decortication is unilateral the thermoregulatory center remains unaffected; 
but if, in these unilaterally decorticate cats, the remaining brain matter is 
subjected to some pressure (i.e., wax), the raised intracranial pressure readily 
destroys the power of temperature control. 

Akerron 0 emphasized the marked tendency of infants “stigmatized” in some 
way by congenital or acquired morbid conditions such as mongolism, spasticity, 
hydrocephalus, etc., to develop highly febrile reactions to infections, and con- 
cluded that hyperpyrexia may he both a cause and a result of cerebral injuries. 

The evidence for pneumonic involvement in two of the six fatalities might 
raise the question of the validity of attributing these deaths to the excessive 
heat. However, it has been pointed out 0 that although the combination of 
dyspnea, cyanosis, pallor, and very high fever simultaneous with catarrhal 
symptoms would suggest a severe pulmonary infection such as capillary bron- 
chitis or bronchopneumonia, the actual pulmonary involvment may prove to be 
extremely meagre. The same author continues that the unfavorable effect 
which hyperpyrexia has on the organs of respiration and circulation, especially 
in the presence of convulsions and coma, is likely to favor the appearance of 
grave affections of the air passages, especially if the patient has already suffered 
from an infection of the upper passages or pharynx. In a patient with severe 
involvment of the air passages associated with hyperpyrexia, it does not neces- 
sarily follow that the high fever is secondary to the respiratory pathology; the 
causal relation may tie the reverse. Some authors 10 ’ 20 ’ 24 have reported that the 
post-mortem examination of patients who died of heatstroke almost always re- 
veals chronic congestion and edema of the viscera, especially of the lungs and 
brain, Ilornnyi-llecbst® 4 found that in simple deaths from heat as it occurs in 
cases of heatstroke or in experimental overheating of animals, severe cerebral 
symptoms in the form of loss of consciousness, paralysis, convulsions, hyperpnea, 
and tachycardia are characteristic; at autopsy the animals demonstrated hemor- 
rhages and hyperemia in both (lie meninges and the vessels of the brain sub- 
stance. McKenzie and LcConnf, 20 in their post-mortem studies on thirty-seven 
patients who died of heat stroke, found the following quite regularly-, edema 
of t ho brain and/or leptomcninges with associated hyperemia of the lungs, les- 
sened substance of the suprarenal cortices, hyperplasia of the spleen, cloudy 
swelling of the liver, the kidneys, and myocardium, anti petechial hemorrhages 
of the mucous membranes and of the skin. It has also been reported, 27 however, 
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that pneumonia of the upper lobes is one of the commonest predisposing- factors 
in the development of hyperpyrexia in excessively liot weather. 

In the light of these findings, therefore, it is not unwarranted to conclude 
that the external heat was the primary causative element in the deaths of these 
infants. 

effect ox patients with diarrhea 

There were three patients who had diarrhea during the period of the heat 
wave. In two of these, the diarrhea was associated with an otitis media and an 
upper respiratory infection. Stool cultures were repeatedly negative for intes- 
tinal pathogens. Prior to the onset of the heat wave (August 22 to 24), these 
patients had two to six bulky, watery, yellow stools a day, were afebrile, and 
only slightly dehydrated. They all showed a moderate degree of weight loss. 
Penicillin and sulfadiazine were given as indicated. Following the suggestions 
of Chung and Viseorova.- s feedings were given as tolerated throughout the 
course of the illness. The oral feedings and supplementary parenteral fluids 
were given in amounts which insured a total daily intake of approximately 200 
e.e. fluids per kilogram per day. The total fluids were calculated to supply the 
patient with from 2 to 3 Gm. of sodium chloride per day and an adequate 
amount of potassium. 

Table I shows the actual fluid intake (in cubic centimeters) of these 
patients during the days indicated. Any vomitus lias been estimated and 
deducted from the total intake. In general the fluid intake was adequate. 


Table I 


path: xt 

| WEIGHT (IBS.) 

1 S/24 | 

S/25 | 

S/20 [ 

S/27 | 

S/2S | 

' S/29 | 

! s/30 

M.M. 

14 

„ _ 


1420 

1370 

■WiM 

BfH 


G.R. 

11 

S40 

720 

1320 


12S0 

750 

1110 

M.O. 

5’A 

440 

500 

720 

900 

S20 

255 

450 


In contrast to the others in this series, the patients with diarrhea showed a 
sudden rise in body temperature within twelve hours of the onset of the heat 
wave, for an average reading of 101.6° F. on the evening of August 25. Their 
clinical condition rapidly deteriorated though there was no evidence of a super- 
imposed infections process. They appeared cachectic, dehydrated, and their 
stools became projectile and increased in number and volume. In one patient 
(M.M.) vomiting appeared for the first time and, because of its severity, oral 
feedings were withheld. Little or no response was noted upon intensification 
of the antipyretic and fluid therapy. 

On the fourth day of the heat wave 1 Gm. of sodium chloride was added to 
the formulas of these patients as well as to the others. All three took their 
formulas well, including the patient whose vomiting had previously been quite 
serious. The following day, approximately thirty hours after instituting the 
extra gram of salt, all three patients showed a dramatic drop in fever and gen- 
eral improvement despite the continued heat and no further change in therapy. 
(Fig. 3.) The number and character of the stools improved from this time on; 
the patients ceased to be the serious problem they had been, and went on to 
uneventful recoveries. 
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Summer diarrhea in infants has long been recognized as a definite, though 
somewhat nebulous, entity. Abt 2 commented that children who have suffered 
frequent insults from gastrointestinal diseases during the summer are liable to 
acute exacerbations of intestinal intoxication associated with high fever and 
marked losses of weight. This is understandable since the younger child toler- 
ates water loss less well than the older child, and the combination of fever, poor 
fluid intake, and diarrhea readily lead to an anhydremia which is most difficult 
to treat. It has been shown 29 that as the temperature range or mean temperature 
rises above its ordinary summer level, there is likely to be a rise in the diarrhea 
and enteritis infant mortality rate. 



Days 


1-1,. H.-A comparison of and diarrhea 


1 he average temperature curve for those with diarrhea differs markedly 
from that of the remainder of the patients. Their temperatures rose within 
twelve hours of the onset of the heat wave, whereas the other patients showed 
no rise until after approximately thirty-six hours of sustained environmental 
nnt. Ilus observation suggests that in diarrhea the stale of anhydremia makes 
the pntien especially susceptible to the effects of atmospheric heat, inasmuch 
•is this mhled factor unduly taxes the already faltering thermorendatorv 
meehnniMii. < onsequontly, as for all the previously discussed patients^strenu- 
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ous efforts must be instituted early to prevent the additional influence of heat on 
patients with diarrhea. 

Of particularly interest is the fall in body temperature and general clini- 
cal improvement which occurred within thirty hours of the institution of addi- 
tional salt. Several investigators 10, "° ha\c reported that since the blood so- 
dium chloride levels are normal in cases of heatstroke, and that there is failure 
to respond to saline administration, 31 salt dissipation or need plays little if 
any part in the syndrome. Miller. 32 on the other hand, believes it is reasonable 
to assume that since the largest part of the approximately 300 Gm. of sodium 
chloride in the average (adult) human body is to be found in the extracellular 
compartment, a considerable amount of chlorides can be lost without a 
corresponding lowering of the blood chloride level which the organism tena- 
ciously attempts to maintain. 



KIk |. — \ roiiiiMii-an of the tenmorutuic ionics of well infmts infants with pri- 
nt im pulnion lry tuberculosis to whose formulas 1 Gm sodium chloride w is added, and infant 4 * 
with primarj pulmo»ar> tuberculosis to whose formulas no «odunn chloride was added. 


Tlie febrile course of the patients without dial rhea to whom additional salt 
was administered was unaffected. A comparison between two patients with 
primary tuberculosis who received additional salt and two similar patients who 
received no salt reveals no difference in the intensity and type of temperature 
curve traced. (Fig. 4.) 
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The significant fall in body temperatures in those with diarrhea when the 
temperatures oE the other patients were still markedly elevated suggests a bene- 
ficial effect from tire additionl salt in this condition. However, no further con- 
clusions may be drawn until further and more extensive studies are carried 

out. 

EFFECT ON MISCELLANEOUS DISEASES 

There was a total of sixteen patients in this group which included condi- 
tions such as primary pulmonary tuberculosis, miliary tuberculosis, tuberculous 
meningitis, bronchopneumonia, congenital lung cyst, chronic eczema, spinal de- 
formity, erythroblastosis fetalis, inguinal hernia, congenital cataracts, con- 
genital torticollis, Lettcrer-Siwe’s disease, and omphalitis. 

As a group, they showed febrile responses to the environmental heat mid- 
way between that of the patients with cerebral damage and that of the well 
hoarders. The character of the average curve was similar to that of the other 
two groups (Fig. 1). It is of interest that the highest fevers were found in the 
patients with the infected congenital lung ey.st and with bronchopneumonia. 
The remainder of the patients, whose afflictions were essentially of a chronic 
nature, developed fevers which were, in general, slightly lower. 

From the findings in this group it may he concluded that in the presence 
of pre-existing pathology which is not cerebral in origin the thermal response 
to sustained environmental heat will he somewhat higher than that encountered 
in previously healthy infants, hut well below that of patients who have diffuse 
cerebral damage. 

THERAPY 

It is quite obvious that for cerebrally handicapped patients strenuous 
measures must be taken to forestall the development of hyperpyrexia during 
beat waves. To await its development to institute therapy may be disastrous, 
lor once the body temperature in these patients begins to rise, all efforts will 
prove futile in a large percentage of the cases. If it is not feasible to remove 
these infants to a cooler environment, more normal surroundings must he 
created for them by the use of fans, iec, frequent cool baths, etc. In addition, 
any pre-existing infection must be vigorously combated and brought under 
control at the earliest possible time. Similarly, steps must be taken to prevent 
exposure to individuals who harbor acute infections, especially those of the 
respiratory tract. 

If the body temperature lias already risen every effort should be made to 
promote heat loss. Of primary importance is the reduction of the environ- 
mental temperature, which may be accomplished by the various methods already 
suggested. Also, the elolhing should he completely removed and 1 gr. of as- 
pirin should he administered every four to six hours. These measures should 
he instituted promptly and continued as long as the environmental tempera- 
(lire remains elevated and for several days thereafter. 

Although stressed for those with cerebral damage, the measures outlined 
should he applied to all infants, normal as well as diseased, during periods of 
sustained heat. 1 
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DISCUSSION 

The data presented indicate that the majority of infants under 2 years of 
age will develop fever when exposed to sustained atmospheric heat. The in- 
tensity of the fever depends upon the individual patient’s state of health prior 
to the exposure. The thermoregulatory apparatus of the normal infant, though 
labile, is capable of withstanding prolonged excessive heat and of protecting 
the individual from its effects. However, where there exists severe functional 
or organic brain damage, the lieat-regulating center is unable to cope with the 
demands imposed upon it. and heatstroke frequently ensues. 'Whether the 
defect lies in the vasomotor system 31 ’ 33 ' 3S in the sweating mechanism, 19 ’ 31 ’ 3S * 4T or 
primarily in the central heat-regulating organ, the hypothalamus, 4S '“ cannot 
be said. It is known, however, as Sutton 35 pointed out in 1909, that once the 
mechanism of heat regulation in the human bod}* has been definitely upset by 
high external temperature, a vicious cycle is established. When the internal 
temperature rises, the processes of oxidation (in accord with van’t Hoff’s law), 
and therefore the production of heat, also increase, so that the body temperature 
rises still further, and so on. Consequently, the main problem lies in preventing 
the initiation of such a cycle. 

If it is assumed that the factors of heat production (activity, basal meta- 
bolic rate, and calorigenic action of food) were similar for all patients, and 
since the amount of heat lost to the surroundings by convection and radiation 
was the same because of exposure to identical environmental conditions, there 
remains but one factor for heat dissipation where individual variations may 
have accounted for the vast differences in body temperatures. That factor is 
sweating. Unfortunately, no records were kept of which patients perspired and 
which did not, and consequently no comment can be made on the subject, hut it 
seemed to be the general impression that sweating was least observed among 
those with the highest body temperatures. Investigations along these lines are 
being planned at present. 


SUMMARY 

A clinical study of the thermal responses of eighty-eight patients under 2 
years of age was made during a five-day heat wave in New York City in the 
summer of 194S. The following conclusions were drawn : 

1. In the majority of infants under 2 years of age, the body temperature 
rises when exposed to sustained environmental heat. 

2. This elevation may exceed 103.0° F. in normal, healthy infants (includ- 
ing mature newborn infants), in the absence of any evidence of acute infection. 

3. Under 2 years of age there is no apparent correlation between age, sex, 
or color and the susceptibility to develop thermal fever. 

4. Usually there is a lag phase of thirty-six or more hours from the onset 
of the atmospheric heat to the rise in body temperature. Similarly, the fever 
may not subside until twenty-four or more hours after the external temperatures 
have returned to normal levels. 
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5. Patients with diarrhea seem to develop fever sooner than normal 01 
otherwise ill infants. It is suggested that additional alimentary salt may be 
beneficial in restoring the body temperature of infants with diarrhea to normal 

levels. 

6. A pre-existing acute or chronic infection, especially of the respiratory 
tract, predisposes to the development of high fever upon exposure to sustained 
environmental heat. 

7. In infants with congenital or acquired cerebral defect, there exists a 
marked tendency to the development of hyperpyretic states and to heat stroke. 
The temperature may rise to 109.0° F. and the mortality is high. 

8. These fevers are exceptionally resistant to antipyretic measures once 
they become established. Consequently, prevention is the keystone of success- 
ful therapy. 
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ILLNESSES WITHIN THE FIRST YEAR OF LIFE 

Mildred A. Noryal, M.H., and Roger L, J. Kennedy, M.D. 
Rochester, Minn. 

A LTHOUGH the morbidity rate is said to be highest in the first year of life, 
few articles in the literature supply definite information about illnesses in 
this period. The purpose of this paper is to present data obtained in a study 
of illnesses that occurred among 417 infants during their first year of life. 

Illness was interpreted as a continuous period of “infection” regardless 
of complication. This definition, ruled out such conditions as infantile colic, 
injuries, operations, the more simple dermatologic conditions, and congenital 
defects such as clubfeet If one condition was reported as the primary cause 
and was associated with other conditions, only the primary cause was tabu- 
lated. If there was more than one cause of illness, the disease most specifically 
associated with the period of sickness was preferred over a minor condition 
which preceded or accompanied it. Records obtained in this manner were of 
the incidence of attacks rather than of illnesses in the sense of chronic ill- 
health. 

The infants in this series were born of residents of Rochester, Minn , during 
1944 through 1946. Owing to the uniquely coordinated program of medical 
care for children in this city, most of the infants are seen at a well child clinic 
each month during their first year of life For their more serious illnesses most 
oi these children are attended by a pediatrician. To be assured that the infor- 
mation concerning the illnesses was collected from the infants’ mothers at fre- 
quent intervals, only those infants were selected who had attended the Well 
C'hild Clinic at least nine times during their first year of life At each of these 
conferences with the mother, the physician inquired about any illnesses that 
the child might have had since his last visit, and recorded the diagnosis, approxi- 
mate date, and whether a physician attended the child during the illness. As 
a check that all illnesses were reported, the pediatricians’ records on these chil- 
dren weic reviewed and a record of any additional illnesses was inserted. This 
selection of infants does eliminate the few children who were chronically ill 
.md needed prolonged care by a pediatrician, or who might have died before 
the end of the first year, but we have included any illness that was obsmed by 
the mother, no matter how mild. 

Among this group of 417 infants there were recorded 67!) illnesses, which 
were distributed equally between the lio\s and the girls This is not in agree- 
ment with the illness studs by Collins, 1 who found the illness rates for males 
,0 I"’ consist < nth gi eater than those for females except in the age period 1 to 2 
monlhs Data for his study were obtained from five different illness studies 
conduc ted by periodic canvasses «f families within the past twenty-five years. 

Emm mo IV,, -mm, nl el lYaiitric*. Mun Foundation and Mao Clinic. 
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In each survey the families were visited at intervals of two to four months, and 
a record was made of any illness of the infants under observation by month of 
age up to twelve months. Falk and his associates 2 had found in a public health 
survey that illnesses in the first fifteen years of life were equally distributed 
between the two sexes. Illness was defined by Falk as “any disorder that 
wholly or partially disabled an individual for one or more days or as an experi- 
ence for which medical service of any kind is received. Any condition, symp- 
tom or disorder for which drugs costing fifty cents or more are purchased is 
considered an illness.” 



Fig. 1. — The incidence of illness in relation to the ace of the infant. 


The incidence of illness for this group of infants was 1.63 per infant for 
the age period studied. This is a higher incidence of illness than was found 
by Falk and his associates. Collins, or Sydenst richer, 3 but lower than Steven- 
son 1 reported. Falk found that the incidence rate of illness during t lie first 
year of life varied between 1.29 and 1.39 per infant depending on the income 
level of the families. Collins found an illness rate of 1.45 per person for in- 
fants less than 1 year of age. In the Hagerstown morbidity study, 3 the rate 
was 1.59 per person for children less than a years of age. Stevenson found 
among 263 infants in Boston, who were carefully followed in a longitudinal 
study of child health and development, that the average number of infections 
per infant varied from 1.79 ... 2.43 per year according to the method of feed- 
ing. Some variations in the reported incidence rate of illness can be accounted 
for by different definitions of illness, the variety of income groups surveyed, 
the geographic location of the subjects, and the ages of the individuals observed. 
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01 the 417 infants in this series, 22.8 per cent were reported as not being 
ill during their first year of life, 28.5 per cent had one illness, 26.2 per cent had 
two illnesses, and 22.5 per cent had three or more. Among nearly 40,000 per- 
sons of all ages, Collins found that 48 per cent did not suffer from illness dur- 
ing a year, 32 per cent were ill once, 13 per cent twice, and 7 per cent three or 
more times. Similar figures were obtained by Falk and his associates from a 
study of members of 9,000 white families in seventeen states. 

The distribution of illnesses according to the age of the infant is shown 
in Fig. 1. There is a steady rise in the number of illnesses from all causes as 
the infants approach their first birthday, as well as in the illnesses due to re- 
spiratory and gastrointestinal disease. The illnesses during the last six months 
of the first year are approximately three times the number during the first six 
months of life ; this increase is of the same order among the respiratory and the 
gastrointestinal diseases. Grulee and his associates 5 ’ 6 investigated the mor- 
bidity from infections among 20,000 artificially-fed and breast-fed infants who 
were followed for as long as nine months by Chicago’s Infant Welfare Society 
during 1924 to 1929. They found a rise in the illness rate each month until the 
fifth month with all types of infant feeding; the rate then decreased in the 
breast-fed and partially breast-fed groups but in the artificially-fed group the 
rise continued through the ninth month. Collins found that illnesses from all 
causes start with a high rate for the first month of life and drop to the lowest 
rate in the second month, followed by a gradual increase to a level of about 1,5 
illnesses per infant throughout the last half of the first year of life. The di- 
gestive diseases had a high rate in the first month of life; then the rate fell 
rapidly and remained quite stable throughout the first year, while the respira- 
tory diseases increased during the period observed. 

It has been generally recognized that respiratory infections and gastroin- 
testinal illnesses are the principal causes of illness in this age period. In Table 
I are shown the illnesses during the first j'ear of life. In this group respiratory 

Table I. Causes of Illness Within the Fiest Year of Life 


Respiratory diseases 

Coryza, “cold,” pharyngitis, tonsillitis, and upper 
respiratory infection 
Otitis media with respiratory infection 
Laryngitis 
llroncliitis 
Influenza 
Pneumonia 

Uastrointestinal diseases 
Diarrhea 
Gastroenteritis 
Contagious diseases 
Ohiehenpox 
ltnhellu 

Whooping cough 
ltuheola 
Poliomyelitis 
Mumps 

Roseola infantum 
Other 


CASES 

PER CENT 
OF TOTAXi 

495 

72.9 

388 

57.1 

3(1 

5.3 

12 

l.S 

42 

6.2 

13 

1.9 

4 

0.0 

130 

19.1 

93 

13.7 

37 

5.4 

29 

4.3 

!l 

1.4 

i 

U 

0 

0.9 

o 

0.4 

o 

0.4 

1 

0.1 

19 

2.S 

0 

0.9 
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disease was the most frequent and accounted for 72.9 per cent of the illnesses. 
Corv/a, “cold,’’ and infections of the respiratory tract comprised almost 86 
per cent of the respiratory illnesses. In Sy denst richer V report of illnesses 
among a general population group, 61 per cent were due to respiratory infec- 
tion. Holland* found that minor respiratory and acute communicable disease 
accounted for three-fourths of the illnesses of children aged less than 15 years. 
Gastrointestinal illnesses were next in frequency and comprised 19.1 per cent 
of the total number of illnesses The latter were all cases of quite mild diar- 
rhea and gastroenteritis, and none of the infants required hospital care. Com- 
municable disease caused 4 3 per cent of the illnesses, chickenpox and rubella be- 
ing the most frequent. Since there was such a small number of communicable 
diseases the rates cannot be compared with those in Godfrey’s. 0 Holland V" 
and Collins's 11 studies Roseola infantum was the diagnosis in 2.8 per cent of 
the illnesses and other diseases accounted for 0.9 per cent. 



Fiff 2 — Scion'll Incidence of illness. 

A seasonal \ariatmii in the incidence ot infection was expected and this 
tendency is clearly shown in Fig 2 The rate of the respiratory illnesses follows 
closely the frequency of total illnesses tluoughout the entire year The peak's 
for both were in December and February and the lowest levels were in June 
and July. Since tlieie was no seasonal fluctuation in the rate of the gastroin- 
testinal illnesses m this group of infants, it was not depicted in the graph. 

In Grulce and his associates’ 13 study the respiratory infections were greatest 
in the spung and the gastrointestinal disturbances were highest in the summer 
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Table XI. Thy Duration of Breast Feeding in Relation to the Bate of Illness 


DURATION BREAST 
FEEDING (MO#) 

INFANTS 

ILLNESS 

bir.th-6 mo. 

RATE 

6-12 MO, * 

TOTAL 

ALL 

CAUSES 

RESPIR- 

ATORY 

all 

CAUSES 

RESPIR- 

ATORY 

0 

55 

0.33 

0.27 

0.83 

0.58 

1.16 

Less than 3 

202 

0.40 

0.37 

1.34 

0.98 

1.83 

3*5 

59 

0.37 

0.31 

1.14 

0.73 

1.51 

(i-S 

73 

0.32 

0.25 

1.25 

o.ss 

1.57 

9+ 

28 

0.32 

0.25 

1.18 

0.93 

1.50 


Much lias been said concerning tlie influence of breast milk on morbidity 
in this age period. Grulee and liis associates 5 ’ c found lower morbidity and 
mortality rates among breast-fed and partially breast-fed infants than among 
the artificially-fed infants. Stevenson found a significant difference between the 
average number of respiratory infections in breast-fed and in artificially-fed 
infants but not in the number of gastrointestinal and other infections. How- 
ever, Stevenson found no significant difference between the number of respira- 
tory infections per infant in the breast-fed and the artificially-fed groups within 
the first six months of life but he did find a difference in the second six months 
of life. In Table II it is shown that the duration of breast feeding among the 
417 infants did not influence the rate of incidence of all types of illness and 
respiratory infections per infant within the first year of life. The illness rate 
for the breast-fed babies (1.69+ 0.07 per infant) was significantly higher than 
the rate for those (1.16 ± 0.16 per infant) who were never put to breast at any 
time. This increased incidence for illness occurs during the second six months 
of life and is directly opposite to the conclusion reached by Stevenson. Respira- 
tory illness showed a similar pattern. However, many other factors may in- 
fluence the number of illnesses noted. Ebbs and his associates' 12 found that the 
incidence of illness in babies up to the age of 6 month and the number of deaths 
resulting from these illnesses were many times greater in the group whose 
mothers had poor prenatal diets. The supplementary diet of mothers during 
breast feeding ami the diets of the infants, exposure to older children and 
adults, and housing conditions, arc possible factors in the incidence of illness. 
These factors may obliterate the influence of breast feeding. 

SUMMARY 

Among 417 infants observed for attacks of illness within their first year 
of life, the incidence of illness was not influenced by sex. 

The incidence of illness was 1.63 per infant per vear. 

The frequency of illness increased as the infants approached 1 year of age. 
There was a definite seasonal fluctuation in the incidence of respiratory illnesses 
but not in Ihe incidence of gastrointestinal illnesses. 

Respiratory illnesses comprised nearly 73 per cent of the illnesses duriiw 
tlu* first year of life. ” 
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From a statistical standpoint the duration of breast feeding did not in- 
fluence the rate of illnesses for the period studied. However, it must be remem- 
bered that .many other factors predisposing to illness may have obliterated this 
single influence. 
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treatment op pertussis with POLYMYXIN B (AEROSPORIN) 

Seymour to™, M.D., Aim-red E. Fischer, M.D., AMD Jerome L. Kohn, M D. 

New York, N. Y. 

r> OLYMYXIN is a mow antibiotic which in laboratory studies is active against 
P a wide variety o I gram-negative organisms, Benedict and LanglytW test 
reported the antibiotic properties of crude extracts of Bacillus po ymyxa. or y 
thereafter Ainsworth and associates 2 described the chemotherapeutic activity of 
a relatively pure extract which they derived from Bacillus aerosporus and which 
they called “aerosporin.” Stansly and associates 3 independently reported on 
the antibiotic activity of B. poly my xa and named the active principle po y- 
mvxin ” It was soon found that B. polymyxa and B. aerosporus were identical 
organisms and at a recent conference*' on antibiotics derived from this bac- 
teria it was decided that all further derivatives would be called polymyxin. 
Differentiation was to he made by use of lettering such as Polymyxin A, 
Polymyxin B, etc. Schoenbach and his associates' 1 have continued the experi- 
mental and clinical investigations with the polymyxin described by Stansly 
(designated Polymyxin D) . Aerosporin has been further purified and the new 
antibiotic is known as Polymyxin B. Polymyxins B and D apparently diffei 
not only in biochemical properties but in therapeutic and toxic effects as 
well. 

In a recent publication, Brownlee and Swift - *' 0 reported their results with 
tho use of aerosporin in the treatment of pertussis, and concluded that this 
extract had a definite therapeutic value. Toxic effects were noted, but these 
were transient, and it was felt that they were due to impurities. Because of 
these suggestive results and with the production of the purified aerosporin prod- 
uct, Polymyxin B, we decided to treat a series of patients with pertussis with 
this new antibiotic. 


METHODS AND MATERIALS 

Eighty-four patients with pertussis were treated with Polymyxin B from 
August to November, 1948, at Willard Parker Hospital, sixty-six by the intra- 
muscular route, and eighteen by aerosol inhalation (Table I). The diagnosis 


Tabi i I. Tm Eioim foi r. Imfstk.au i> Patifnts With Pfrti ssis Tbfatfd With 
P ot \ m\ mv, Accor.PtsG to Agf a vd Method of Tbeatmfnt 



FI\T\ SIN 

PATIFNTS TBFVTFP 

INTRAMUSCUI ARIA' 



Arcs 

0 0 nio. 

7 12 mo. 

1 2 u. 

2 VT. 

and or er 

No of patients 

10 

10 

10 

27 


\ icnm i v r ytifm s tuf m ri> by 

AFROSOL INHALATION 



Arcs 

No of piUClltR 

0 fi mo 

7 12 mo 

1 2 yr. 

2 yr. 

and oi or 


(i 

1 

7 
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in all eases was substantiated by bacteriologie or hematologic studies in addition 
to the history and clinical findings. Admission roentgenograms of the chest were 
taken on all patients, were repeated routinely after treatment, and were taken 
again whenever clinical signs indicated pulmonic complications. 

Because previous workers using polymyxin reported kidney toxicity, daily 
urinalyses were done on all patients while under treatment and for three days 
thereafter. Serial nonprotein nitrogen levels were taken during the course of 
treatment on the first twenty patients. 

Polymyxin B was supplied in ampules as a dried, colorless hydrochloride., 
each ampule containing the equivalent of 40 mg. of polymyxin. A dried sulfate 
preparation equivalent to 50 mg. of Polymyxin B per ampule was also given to 
a few patients toward the end of the study. Sterile saline was used as the 
diluent. 

The intramuscular dosage was 0.S mg. per kilogram of body weight every 
four hours (4.S mg. per kilogram per day). This dosage was given for five con- 
secutive days, as previously suggested by Brownlee and Swift. 1 ’ 5 The hydro- 
chloride solution caused pain about the site of injection in all patients. A sulfate 
preparation causing less local irritation was used in a few patients. Mono of the 
reactions resulted in necrosis. 

When the drug was administered by the aerosol method, 60 per cent of the 
estimated intramuscular dose was divided into four doses: at 9 a.m., 1 p.m., 
5 p.m., and 9 p.m. The Yaponcphrin plastic nebulizer 0 was used and saline was 
added to each individual dose, so that 2 c.c. of fluid containing the polymyxin 
was always given. The nebulizers were checked so that it always took at least 
ten to fifteen minutes for each aerosol procedure. After every treatment 1 c.c. 
of saline was added to the nebulizer to wash out the precipitated drug. In gen- 
eral, about .3 to 4 L. of oxygen per minute provided sufficient vaporization and 
the desired length of treatment. Infants below S months of age were usually 
placed in plastic hoods for aerosol therapy. For older children cones were made 
from discarded roentgenographic film, and these cones were placed about the 
nozzle of the nebulizer with the wide end being held gently over the nose and 
mouth. Blood levels obtained with both methods of administration indicated 
good absorption. 

Patients with evidence of bronchopneumonia or convulsions were not treated 
with polymyxin. Since the therapeutic efficacy of this drug had not been proved, 
it was felt unjustifiable to deny these critically ill patients hyperimmune scrum 
and other therapy. For this reason we could not use alternating controls. We 
did not feel that selected controls would be of any value because of the difficulty 
in obtaining two groups of similar age and comparable severity and length of 
illness. 

The patients treated with polymyxin received no other medication except 
for a few that had been given sulfonamides prior to admission. The general 
management of the patients was essentially as outlined by the co-authors in a 
previous publication. 7 

•Vaponephrin Company. Upper Darby, Pennsylvania. 
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LABORATORY RESULTS* 

In all patients an attempt was made to isolate Hemophilus pertussis organ- 
isms. Cultures were taken, daily for the first three days after admission, an in 
twenty-one patients they were also obtained during and after treatment. The 
nasopharyngeal swab method of taking cultures as described by Bradford was 
used. Positive cultures were obtained in thirty-four of the eighty-four patients. 
More significantly, however, positive cultures were obtained in ten of twenty-one 
patients in which cultures were taken during and after therapy. In five of these 
patients the positive growths were from cultures taken on the third to the fifth 
day of treatment, and in the remaining five from cultures taken two weeks after 
onset of treatment. 

Blood level determinations were done on samples taken three and one-half to 
four hours after intramuscular injection and one hour after aerosol administra- 
tion. Twenty-six determinations from the intramuscular group showed an aver- 
age of 46 units per milliliter of serum (one unit is equal to %o fig.). The range 
varied between 26 and 70 units with well over one-half in the 26 to 42 range. 
Thirteen determinations made on patients receiving aerosol therapy averaged 23 
units per milliliter of serum with the range from 20 to 26 units per milliliter of 
serum. We noticed no significant cumulative effect, since levels taken on the first 
day of treatment were not appreciably different from those which were taken 
on the third, fourth, and fifth days. This was found to be true whether the drug 
was given by the intramuscular route or by aerosol. There was no correlation 
between the blood levels and results of treatment. 

Although we used the same dosage as Brownlee and Swift, they obtained 
levels between 2 and 4 units per milliliter of serum. Their method of deter- 
mination, however, was different from that used in our laboratory and may ex- 
plain (he lack of similar laboratory results. Two other laboratories,! using the 
same blood specimens with which we made our determinations, confirmed our 
results on several patients. 

Sensitivity studies using Levinthal’s media for the II. pertussis were done. 
Serial dilutions of Polymyxin B in saline were inoculated with the test cultures. 
I he results showed that an average of 3.2 units of Polymyxin B were necessary 
<o prevent the growth of II. pertussis organisms, a somewhat higher average than 
that reported by Brownlee. 0 The significant point, however, is that the blood 
levels with the dosage used were in all instances many times above the calculated 
sensitivity range. 

Attempts to do the sensitivity tests by the agar cupplate method or by the 
direct incorporation of Polymyxin B into the Bordet-Gengou media were un- 
successful. 


CLINICAL RESULTS 


Iii Tables II and III are listed the results which were graded as improved 
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provement in the course of the disease within seven days after the onset of treat- 
ment. Since polymyxin is a specific bactericidal agent, a discernible change in 
t he course of the disease would be expected within this time. Improvement, as 
it is observed in patients successfully treated with human hyperimmune serum, 
occurs within a week after the onset of treatment . 9 ' 12 


Tabu: II. Result or Treatment in Sixty-Six Patients Receiving Intramuscular Injec- 
tions According to Age and Severity or Illness at the Onset of Treatment 


AGE | 

CONDITION AT 

ONSET OF TREATMENT 

RESULT OF TREATMENT 

1 MILD 1 MODERATE | SEVERE 

IMPROVED |EQUIVOCAL| failure 

0-0 mo. 

7 

3 2 2 


4 

4 


s 

2 6 

7-12 mo. 


1 1 


G 

G 


2 

O 

1-2 vr. 

3 

1 2 


4 

1 3 


3 

3 

2 vr.- 

8 

G 2 


19 

.0 10 


0 


Totals 



Mild 

20 

11 7 2 

Moderate 

33 

10 0 23 

Severe 

13 

2 0 11 

Sixty-six patients 


23 7 3G 


Table III. Result of Treatment in Eighteen Patients Treated With Aerosol Inhala- 
tion According to Age and Severity of Illness at Onset of Treatment 



i 

CONDITION AT 

I 




ONSET OF TREATMENT j 

RESULT OF TREATMENT 

AGE | 

1 MILD 

1 MODERATE 1 

Severe 1 

IMPROVED (EQUIVOCAL 1 

FAILURE 

0 6 mo. 

0 

o 

0 

O 

2 

7-12 mo. 

0 

4 

0 

o 

1 

3 

1-2 vr. 

1 

0 

0 

1 


2 yr. 

4 

3 

0 

4 

3 


Totals 


Mild 0 4 5 0 

Moderate 9 1 0 8 

Severs 0 

Eighteen patients a 5 S 


Analysis of Table II shows that of the forty-six children who were moder- 
ately or severely ill at the onset of treatment, thirty-four failed to show improve- 
ment in seven days. It was this group for which specific therapy was needed and 
in which the most accurate observations as to the efficacy of the treatment could 
he made. The twelve children in this group who were listed as improved within 
seven days of the onset of therapy could not all be considered as therapeutic 
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responses. Six of these children were in the fourth week of illness ancl may 
simply have reflected the natural convalescence. Only two of the twelve cliildi en 
were under one year of age, and only two patients showed a really significant 
change in the course of illness. On the other hand, the thirty-six patients listed 
as failures showed no alteration in the course of their entire illness. 

Since it might be said that the length of therapy was not sufficient to obtain 
a therapeutic effect, the course of therapy was repeated in two patients who had 
failed to respond initially. Beneficial results were not noted with the second 
course of treatment. 

The improvement noted among the mildly ill children lost its significance in 
view of the lack of clear-cut criteria before and after treatment. Most were 
actually equivocal and may have represented natural convalescence as suggested 
from similar untreated patients observed during the same period of investigation. 
Back of systematic controls prevented any definitive statement in this regard. 

The children who received aerosol therapy (Table III) showed the same 
results as were observed in the patients treated by the intramuscular route. The 
group was small hut the failures were convincing. No severely ill children were 
treated in this group because of the evident inability to obtain any significant 
results with the intramuscularly treated group. 

Complications developed in fifteen patients. Nine had pulmonary involve- 
ment as evidenced by atelectasis, pneumonia, or emphysema, four had diarrhea, 
and two had otitis media. There were no deaths. 


TOXICITY 

Swift and Brownlee 5, fi reported transient albuminuria in nine of ten pa- 
tients treated with aerosporin. Laboratory studies on mice indicated the exist- 
ence of a nephrotoxic factor with the main damage occurring in the tubules. 
Polymyxin B, the purified aerosporin used in our investigation, was thought to 
he free of the nephrotoxic factor. However, as shown in Table IV, albuminuria 
was present in thirty -three of the sixty-six patients treated with the intramuscu- 
lar polymyxin. It varied from a trace to 3 plus. In most instances this was 
associated with few to many leucocytes per high power field (centrifuged). The 
albuminuria and leucocytes were transient in all patients and disappeared after 
treatment was concluded. Urinalyses done on twenty-one children in the follow- 
up clinic a month after discharge revealed no evidence of pathology. Serial non- 
protein nitrogen levels taken during and after treatment in the first twenty 
patients showed no elevation. Single nonprotein nitrogen determinations in 
thirteen other patients revealed no rise above the normal. 


Taih.k IV. Toxicity Noted According to Method ok Treatment 
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Blown ion of .temperature was present in sixty-two of sixtv-four intramuscu- 
larly treated patients while on therapy. Elevation was coincident with the onset 
ot therapy and persisted in most palients for as Jong aS one dav after treatment 
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It was as high as 39° to 40° C. in several instances, with the average between 
37° aiul 3S.6° C. In only four children treated by intramuscular therapy did 
a temperature elevation fail to develop. In general, the elevation was higher in 
the older children. 

Perhaps the most distressing toxic symptoms noted were marked lethargy, 
irritability, and anorexia. These were present in all but six of the intramuscu- 
larly treated patients and were severe enough in some children to necessitate the 
use of parenteral fluids to maintain hydration and nutrition. These symptoms 
were noted shortly after treatment was instituted and persisted until therapy 
was completed. Oliguria, which was noted in several patients, was felt to be 
secondary to the limited fluid intake induced by anorexia. 

As might be expected with the lower blood levels in patients treated by 
aerosol inhalation, toxicity was less pronounced. One patient who had marked 
lethargy, anorexia, and irritability had a temperature of 40° C. Slight eleva- 
tion of temperature was present in nine children, and in one the urine contained 
leucocytes. 

It should be stated that other investigators, using only slightly higher 
dosages of polymyxin per kilogram of weight, found significant liver damage in 
dogs. 13 Xo jaundice or other clinical evidence of liver toxicity was noted in our 
patients, but no laboratory studies for hepatic function were done. 

discussion 

It is evident from the above results that no dramatic effect on the course 
of pertussis was noted within seven days of the onset of therapy. The question 
as to whether or not the duration of illness was shortened by polymyxin therapy 
is much more difficult to evaluate. There is hardly any therapeutic measure 
which has not been found by some investigator to shorten the course of pertussis. 
This arises from the difficulty of determining the normal course of untreated 
pertussis. It is generally agreed that the disease progresses in severity, reaching 
its peak about the second week of the paroxysmal stage and then gradually sub- 
siding. Bamberger and Henke. 14 observing 100 untreated patients, plotted the 
frequency of paroxysms against the days of illness. They established a normal 
gradient of the decline of the frequency of paroxysms in their patients after the 
paroxysms had reached a peak. They felt that a therapeutic agent could best 
be evaluated by comparing the frequency of paroxysms, and particularly the 
rate of decline of paroxysms, against this norm. Fig. 1 is an illustration of the 
frequency of paroxysms in fifty-five of sixtv-six of our patients treated intra- 
muscularly, where treatment was started by the second or third week of illness. 
Patients whose treatment was instituted after that time are not included. The 
daily frequency of paroxysms is the median average per day and is charted 
against the week of illness. The gradual decline in the frequency of paroxysms 
as well as the number of paroxysms per day should be noted. The chart follows 
the pattern observed by Bamberger and Henke in their untreated patients. Other 
investigators using this method of analysis have found similar results in their 
ineffectually treated and control patients. 15 * 11 It is. of course, hazardous to 
compare one group of pertussis patients with another when all the variables are 
not taken into consideration. The only point which we wish to illustrate by this 
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graph, however, is the failure of any decided change in the occurrence of th<‘ 
frequency of paroxysms during the seven-day period after treatment, as noted 
previously, or in the declining phase of the disease. While it would be fallacious 
to use the comparison of one factor (frequency of paroxysms) as the one basis 
of evaluation, it offers a reliable index of the general over-all picture. Con- 
sideration of the other factors, such as nutrition and the general condition of 
the patient and the development of complications, substantiated this observation. 
The patients gained weight slowly, emesis persisted with the continuance of the 
paroxysms, and hospitalization was prolonged. As noted above, complications 
developed in fifteen patients. 


Humber of 
Paroxysms 
per Day 



Hr 





1 he roentgenologic findings were often not correlated with the clinical pic- 
ture. Had, miens, tv of t he entire right middle lobe was present without fever 
or mala.se m one eluld. On the other hand, sibilant and erepitam rales with 
11 ." lM e of1on present vitli completely negative roent"eno"nms n f 
Mgmticnnt findings were atelectasis and emphysema. Tkf s is niemioned because 
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tlie diagnosis of bronchopneumonia was frequently made prior to admission and 
was often not corroborated by the clinical or laboratory findings. 

Xo deaths occurred during the period of investigation. This, however, is 
no reflection on the efficacy of polymyxin therapy, since the critically ill children 
were not included in the investigation. However, it should be mentioned that 
the mortality rate from pertussis lias markedly decreased in recent years. 1 *• 10 
This was evident even before the use of specific therapy and should be taken into 
consideration when treatment is evaluated on the basis of differences in mor- 
tality rates. 

Our results, then, fail to show any significant therapeutic effect of poly- 
myxin therapy on the course of pertussis when treatment is started during the 
second and third week of illness. Certainly the consistent toxic effects observed 
would militate against its usefulness during this stage of the disease. It is im- 
possible for us to say whether the therapy would be more effective if instituted 
during the catarrhal or early paroxysmal stage. Two of the six children who 
were treated during this early phase of the disease went on to develop moderate 
and severe symptoms. These are too few patients for any conclusion to be drawn. 
Since there is no way of foretelling the natural progress of the disease, it must 
be remembered that any therapy started prior to the peak of illness cannot be 
evaluated by the subsequent course of the disease unless a statistically significant 
group is considered. 

The bacteriologic findings of II. pertussin organisms in the nasopharynx 
after a course of therapy is sufficient evidence of the failure of the drug to eradi- 
cate the invading organisms. The slightly inhibiting effect of serum on poly- 
myxin activity of in vitro studies'- is suggestive of greater inhibition by human 
humoral factors. The laboratory failure to identify polymyxin biologically in 
urine, bile, and cerebrospinal fluid 5 is further evidence suggesting humoral and 
particularly tissue inactivation of the drug. 

The possibility that insufficient concentration of the drug might reach the 
bronchial tissues through the blood stream brought about the trial of aerosol 
therapy. The results were no more encouraging. 

Although Swift 4 concluded that aerosporin was of definite therapeutic value 
in the treatment of pertussis, an analysis of his results is not impressive. Only 
ten patients were reported, with two deaths. In view of our results with Poly- 
myxin B, we are unable to corroborate his conclusions. 

CONCLUSIONS 

1. Polymyxin B, when given during the second or third week of pertussis, 
had no significant effect either within seven days after the onset of therapy or 
on the over-all disease process. There is no indication that, were treatment 
started during the first week, better results would have been obtained; two of 
six patients treated very early developed moderate to severe whooping cough. 

2. Toxic effects were noted in all patients treated with intramuscular injec- 
tions of Polymyxin B. Severe toxic symptoms appeared in only one patient 
treated by aerosol inhalation. Toxicity was manifested by fever, albumin and 
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cellular elements in the urine, and by lethargy, irritability, and anorexia. In all. 
instances, the toxic symptoms and signs were transient and subsided with the 
discontinuance of treatment. 

3. Blood levels in all determinations were many times above the sensitivity 
range for polymyxin on II. pertussis organisms obtained from patients. 

4. We are unable to explain the failure to obtain favorable clinical results, 
despite the encouraging laboratory findings of in vitro and in vivo studies. 

The authors wish to thank Dr. Donald Searle of the Burroughs Wellcome and Co., and 
Dr. D. Emmett Ilolt for their kind cooperation and suggestions during the course of this work. 
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T1IE TREATMENT OF THE ANGINOSE TYPE OF INFECTIOUS 
MONONUCLEOSIS WITH GAMMA GLOBULIN 

Albert G. Bower, M.D., John E. Atfeldt, M.D., axd Harold West, M.D. 

P ATIENTS with infectious mononucleosis enter the hospital with diagnoses 
of typhoid fever, Vincent’s angina, and, most frequently, diphtheria. 
Ordinarily, infectious mononucleosis requires little more than supportive 
care and a watchful eye by way of therapy, but it occasionally appears in 
severe forms and may terminate fatally. 

Cases of the anginose type are characterized by severe membranous tonsillo- 
pharyngitis and it may not he possible to differentiate the membrane from that 
of diphtheria except by laboratory means. Generalized adenopathy and spleno- 
megaly arc usually likewise present and aid in establishing the correct diagnosis. 
However, the final and conclusive evidence comes from the laboratory in the 
form of a lymphocytosis in the differential blood count, the typical vacuolated 
Downey cell being present and diagnostic. The heterophile test is rarely positive 
before the twelfth day, so it is of little early assistance in diagnosis, but the 
absence of Klobs-Loefilcr bacilli in the throat smears and culture is significant. 
Vincent’s organisms are often present and may mislead the inexperienced. 
When the patients have first received any type of therapeutic serum, the hetero- 
phile test must be corrected by absorption. 

The use of human pooled convalescent scarlet fever serum in the treatment 
of infectious mononucleosis was first reported by Berkley. 1 Its successful em- 
ployment in our hands led us to attempt its replacement as a therapeutic a cent 
with human gamma globulin, as we felt that the gamma globulin content of the 
original scarlet fever serum treatment might be the factor responsible for its 
beneficial result. 

We use gamma globulin in doses of 4 to S ml. intramuscularly and one dose 
usually suffices. No untoward reactions have occurred. 

Penicillin is also given, and occasionally sulfonamides to take care of 
secondary invaders, but their use alone does not favorably influence the course 
of the disease. Because of mistaken diagnosis or the difficulty in establishing 
a correct diagnosis early in the disease, 20.000 to 60,000 units of diphtheria anti- 
toxin frequently have been given before any other therapeutic procedure. This 
in itself does not favorably alter the course of the disease. In this connection 
the disease may be startling in its resemblance to septic diphtheria: the ex- 
tensive membrane and edema force the consideration of tracheotomy though 
careful search fails to disclose the typical vacuolated Downey cells, diphtheroids 
being present in smears, and no report on throat culture being available for 
twelve to twenty-four hours. It is because of this uncertainty in diagnosis and 

From the Department of Public Health and Preventive Medicine of the College of Medical 
nvanccll«t*. and the Communicable Disease Section of the Do* Angelos County General Hospital. 
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(he known danger of withholding diphtheria antitoxin for even a few hours in 
such eases, should they prove 1o be clinical diphtheria, that antitoxin in full 
therapeutic dosage often is so given. 

Table I shows the course of fourteen cases selected from among those 
treated in 1047. All were clinical cases of anginose type of infectious mono- 
nucleosis and had heterophile agglutination titers after absorption of 1:56 or 
higher by the Paul and Bunnell 1 method. All received gamma globulin and 
were the severe cases to which we have restricted this type of therapy. 

CASE REPORTS 

Case 11. — A 14-year-old white girl admitted Oct. 27, 1947 had been ill six 
days with sore throat and fever of 101° F. On the third day of illness she 
was given penicillin and sulfonamides. When no response to therapy was noted 
and a membrane on the throat developed, she was sent to the hospital to rule out 
diphtheria. 

Physical Findings . — Temperature was 103° F. A moderately severe pharyn- 
gitis with a dirty grey membrane on both tonsils and generalized adenopathy 
were present. The spicen was not palpable, but dullness was permissible to the 
seventh rib in the midaxillary line. 

Laboratory Examination . — White blood count was 15,000: with 60 per 
cent lymphocytes, Downey cells being present: heterophile was 1:224 after 
absorption: throat culture and Wasseiinann were negative. 

Therapy . — On Oct. 27. 1947. the day of admission, 40,000 units of diphtheria 
antitoxin were given, and 50,000 units penicillin every three hours; October 31, 
S ml. gamma globulin were given intramuscularly. For three days after admis- 
sion temperature ran to 103° F. and membrane became worse (six days after 
beginning penicillin). On November 1. the temperature dropped. On Novem- 
ber 2 the membrane disappeared. .She was discharged Nov. 6, 1947. 

Case 12. — Admitted April 11, 194S. a 3-year-old white girl had been ill five 
days with fever of 102° F., stuffy nose, puffincss about the eyes, and sore throat. 
Penicillin was started two days after onset; she was sent to the hospital on 
the third day to rule out diphtheria because of increasing tonsillar exudate. 

Physical Findings, moderately severe pharyngitis, bilateral tonsillitis with 
thick vellowish-grey membrane, generalized adenopathy, a palpable liver, and 
a questionably palpable spicen were noted. Her temperature was 102° F. 

Laboratory Examination . — White blood count was 32,000; mononuclear 
cells were 85 per cent with many Downey cells present; hemoglobin was 13 Gnu; 
heterophile was 1 :224. Throat culture was negative for diphtheria. 

Therapy . — April 11. 1948, penicillin. 20.000 units every three hours intra- 
muscularly, was given. On April 12 gamma globulin 8 ml. intramuscularly 
was administered: Temperature dropped to normal and throat exudate disap- 
peared on April 13. The patient was discharged April 15. 

Case 9. — Admitted Jan. 14. 1948, a 2-year-old Negro boy had been ill seven 
days with fever and three days with sore throat, with slight respiratory dis- 
t ress. 

Physical Findings . — Temperature was 102° F.; severe pharyngitis with 
yellowish exudate over both tonsils and generalized adenopathy were present; 
the spleen was enlarged 3 fingerbreadths to palpation. 

Laboratory Examination . — White blood count was 17.500 with 68 per cent 
mononuclears, many being atypical : throat culture was negative for diphtheria; 
heterophile was 1 :112 after absorption. 
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Course and Therapy .-- On Jan. 4, 1948, 8 ml. gamma globulin and 50,000 
units of penicillin were given every three hours intramuscularly; on dan. o, 
1948, respiratory distress was increasing. Tracheotomy, at first deferred, was 
done’ on January 6 because of respiratory retraction, and 100 ml. of human 
immune convalescent scarlet fever serum were given intravenously. The patient 
was much improved on Jan. 8, 194S, and the tracheotomy tube was temporarily 
shut off several times. The tube was removed January 12 and the patient was 
discharged January 18. 

It is interesting to note that Cases 4 and 13 had positive cultures for 
diphtheria. They were proved to be avirulent strains, however, and not caus- 
ing disease. There was no question that the correct diagnosis was infectious 
mononucleosis. 

DISCUSSION 

Response to gamma globulin is shown in one or more of the following three 
ways: drop in temperature; disappearance or definite shrinking of the mem- 
brane or exudate; general clinical improvement, the latter being distinct from 
the other two and, at times, actually so dramatic that one confidently expects 
the patient’s rapid recovery. 

In this series, therapeutic response appeared within twenty-four to seventy- 
two hours with one exception (Case 9), and the majority of cases showed all 
three types of improvement simultaneously. When all three did not. occur, the 
first response noted was the general clinical improvement with a sense of 
euphoria. This one we consider the most important, for it indicates that the 
unfavorable course of the disease has changed and recovery has started, and the 
temperature will drop and the throat improve in the ensuing twenty-four to 
forty-eight hours. These factors specifically governed selection of the date of 
improvement designated in the table. 

Can the therapeutic response obtained in these eases have been due to the 
other modalities such as the diphtheria antitoxin or the penicillin? We think 
not. Many eases have been treated with antitoxin alone in the past, with no 
effect. Of tins series, six received antitoxin first, and their response is no differ- 
ent from those that did not. 

•lovce ‘ has reported penicillin to be of value in the tonsillopharyngitis 
of infectious mononucleosis, stating that three out of four cases so treated 
respond with a drop in temperature within twelve to twenty-four hours. Our 
experience in those treated with penicillin alone generally has not shown this. 

However, in this series of those receiving penicillin, five improved within 
twenty-four hours and seven within seventy-two hours. In contrast to this, the 
favorable response to gamma globulin was as follows: eight within twenty-four 
hours, ten within forty-eight hours, and thirteen within seventy-two hours. 

By comparison, a better therapeutic response to gamma globulin is clearly 
indicated, penicillin showing .">0 per cent improvement within seventy-two hours 
of administration, the severest eases showing nothing noteworthy; whereas with 
gamma globulin 93 per cent were improved within seventy-two hours. 
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Tlic mode of act ion of gamma globulin remains unknown. We do not wish 
lo minimize the effect of penicillin in these cases, but it is our belief that it 
acts solely upon secondary invaders while gamma globulin is turning the tide. 
Alone, it is rarely efficacious. Thus the combination may he better than either 
alone. 

AYe believe gamma globulin should be tried in other forms of severe in- 
fectious mononucleosis, such as those with jaundice. It may also speed milder 
cases to recovery. 


SUMMARY 

1. Gamma globulin, 4 to S ml. intramuscularly, was used therapeutically 
for severe eases of infectious mononucleosis, anginose type. 

2. Fourteen eases were reviewed; all had anginose type, had a heterophile 
agglutination of 1:56 or higher, and all received gamma globulin and penicillin. 

3. Statistical evidence is in favor of gamma globulin over penicillin as the 
major therapeutic factor. 

4. Trial on milder cases and other types of infectious mononucleosis is 
advocated. 
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TRACHEAL TUMORS IN INFANTS AND CHILDREN 

Joseph CL Gilbert, M.D., F.A.C.S., Benjamin Kaufman, M.D., F.A.A.P., and 
Laurence A. Mazzarella, M.D., F.A.C.S. 

Brooklyn, N. Y. 


T UMORS having their origin in the trachea are of rare occurrence in infants 
and children. A review of the literature fails to disclose any reference deal- 
ing exclusively with this subject. Textbooks such as Abt’s Pediatrics, 1 Brenne- 
mann’s Practice of Pediatrics, 2 Holt’s Diseases of Infancy and Childhood, 3 and 
Mitcliell-Nelson Textbook of Pediatrics, 4 omit mention of this condition. 

We are reporting our experience with two eases along with a review of avail- 
able references to such eases. 

Incidence . — From the literature thirty-nine cases of tracheal tumors in in- 
fants and children were collected (exclusive of our two eases), making a total 
of forty-one in all. Our compilation revealed 488 instances in adults. 

Pathology . — In infants and children the papillomas are most frequent (56 
per cent), followed by fibromas (21.9 per cent). Angiomatous tumors were 
third (9.7 per cent). (Our two cases were of an angiomatous character.) There 
were but three cases of malignancy reported. All were of a sarcomatous nature 
and all occurred in infant females. This is in marked contrast with tracheal 
tumors in the adult. The following facts appear significant: (1) The incidence 
of malignancy in adults is about 40 per cent, whereas in infants it is about D/o 
per cent. (2) The predominant type of malignancy in adults is carcinoma 
(about 30 per cent), whereas in infants and children it is sarcoma. (3) Of the 
benign tumors in the adult, the osteochondromas were most common (15 per 
cent), followed by papillomas (8 per cent) and fibromas (6 per cent). In 
infants the highest incidence is that of the papillomas (about 56 per cent) fol- 
lowed by fibromas (22 per cent). (4) Only two cases of angiomas have been 
reported in the adult. In infants and children it occurred in about 10 per cent. 

Site . — The most frequent site of the tumor in the adult has been the lower 
third of the trachea, followed by the upper third ; and least common is the middle 
third. From the meager information available it appears that the most frequent 
site in infants and children is the upper third, the inferior third being a poor 
second. 


Symptomatology . — This depends on (1) site of the tumor, (2) type of at- 
tachment, and (3) size of the tumor and width of the trachea. 

1 osition. 1 ui inn's arising in the lower third of the trachea growing down 
into either bronchi gives rise to signs of partial or complete atelectasis in ad- 
dition to wheezing or harsh breath sounds. If located in the upper third, inter- 
fering with the action of the vocal cords, noisy respirations and difficulty in 
breathing will ensue. Tumors in the middle third are less likely to give rise to 
severe symptoms and may go unrecognized. 
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Type of Attachment . — If the tumor is attached by a pedicle such as in one 
of our cases, it will ascend on expiration and descend on inspiration. Peduncu- 
lated tumors in the lower third, might plug a bronchus during inspiration and 
give rise to atelectasis, whereas on expiration they might give rise to fewer symp- 
toms. A similar type of attachment in the upper third of the trachea may give 
rise to very few symptoms during inspiration but to more on expiration. If the 
attachment is by a broad base the symptoms will be milder, in general, as in the 
second case. 

Size of Tumor and Width of Trachea. — Obviously, the larger the tumor the 
more the airway is compromised, and the more prominent the symptoms. In the 
wider trachea of adults one can have a fair-sized tumor with few symptoms. In 
a recent experience* a 76-year-old woman with a trachea] endothelioma measur- 
ing 1 by 0.5 cm., attached by a small pedicle to the posterior wall of the lower 
third of the trachea, had no signs or symptoms referable to the trachea. This 
was discovered while performing a diagnostic bronchoscopy. 

Differential Diagnosis . — Tracheal tumors in infants and children giving 
rise to brassy cough, dyspnea, and inspiratory and expiratory difficulties, accom- 
panied with supra- and infrastornal retractions, must be differentiated from 
laryngismus stridulus, cysts, and papillomas of the larynx. 

In laryngismus stridulus there is a crowing inspiratory difficulty starting 
suddenly, subsiding quickly and spontaneously, and .usually occurring during 
the nocturnal periods. This is of a recurrent character. Laryngoscopy fails to 
reveal more than an excessive inpulling of the epiglottis and the arvepiglottic 
folds during inspiration. As the infant grows older, the attacks occur less fre- 
quently and less violently and finally subside. 

Cysts of the larynx in infants and children are not uncommon and are far 
more common than tracheal tumors. They arise most frequently from the mar- 
gins of the epiglottis and arvepiglottic folds. Hoarseness and respiratory diffi- 
culty may be present, depending on the size of the cyst and whether it is single, 
multiple, or pedunculated. Dyspnea is usually made worse during the act of 
suckling. The diagnosis is made by direct laryngoscopy. Treatment consists in 
the cysts’ removal by use of forceps. 

Papillomas of the larynx are more frequently seen than either of the two 
previously mentioned conditions and usually occur in females. Their most com- 
mon site is on the vocal cords and less commonly on the false cords. Frequently 
they grow down into the trachea. (In our consideration of tracheal tumors, we 
have included only those that had their primary origin in the trachea and have 
not included papillomas which arose in the larynx and subsequently grew down 
into the trachea.) Characteristically, papillomas of the larynx appear in bunches, 
and, after repeated attempts at removal, have a tendency to recur. They tend 
to disappear spontaneously at about the age of puberty. This is not character- 
istic of papillomas of the trachea, which either remain stationary in size or start 
to grow in adult life, possibly becoming malignant. The symptoms of papillomas 
of the larynx are primarily those of hoarseness and dyspnea. Removal of laryn- 
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gcal papillomas does not result in a cure, and recurrences are constant. Trache- 
otomy may lie necessary at times in order to give the patient sufficient airwaj . 

Institutions maintaining a “croup service,” such as that at our hospital, 
might have infants with tracheal tumors admitted to such a service without the 
tumor’s presence being suspected. There are several reasons for this. Prom 
birth these children have noisy breathing. The significance of this goes unrecog- 
nized because the parents accept the noisy breathing as a normal thing and do 
not seek medical advice (as occurred in our two cases). However, if these chil- 
dren are laryngoscoped, but bronchoscopy is omitted, the cause for the noisy 
breathing goes undisclosed. They may then be led to believe that the infant will 
outgrow the noisy breathing. The child may get along fairly well until an upper 
respiratory infection involves the mucosa of the subglottic and tracheal area 
and the tumor itself. The swollen tracheal tumor now becomes an obstructive 
medium and gives rise to more symptoms than would ordinarily have occurred 
with a simple tracheitis. Suprasternal and infrasternal retractions make their 
appearance, associated with inspiratory difficulty. Under these circumstances 
the diagnosis of “croup” is readily and properly made without recognizing the 
presence of the tracheal tumor. Endoscopy discloses its presence. In our first 
case an infant child with a tracheal tumor having noisy respiration since birth 
developed a retropharyngeal abscess which gave rise to severe respiratory diffi- 
culty. The child was admitted in extremis with a diagnosis of “croup.” Our 
second ease with noisy breathing from birth developed an upper respiratory 
infection producing classical signs and symptoms of “croup.” 

One clinical phenomenon common to both was that attempts to gradually 
narrow the lumen of the tracheotomy tube in preparal ion for decannulation were 
time-consuming and extremely difficult (first case, two weeks; second case, three 
weeks). Furthermore, after decannulation, symptoms of noisy respiration and 
slight dyspnea still remained in both instances. It was not until further instru- 
mentation disclosed the presence of the tracheal tumor and its removal that the 
patients were relieved of their symptoms. 


CASE REPORTS 

Case 1. — E. -S. On Nov. 1, 1948, an 11-month-old white male child was 
transferred from Kings County Hospital. He had been admitted to Kings 
County on Get. 29, 1948, with a two-dav history of fever and difficulty in breath- 
ing. A diagnosis of mild laryngotracheobroncliitis was made there and he was 
placed on penicillin and sulfadiazine therapy. The child's temperature fell 
ironi 103° to 99° V. but he became markedly “eroupy” and cyanotic On 
admission to Kingston Avenue Hospital, he was breathing with difficulty with 
marked suprasternal, infrasternal, and epigastric retractions, and was verv 
restless. 

On digital examination of the pharynx and hypopharvnx no obstruction 
was palpated. Inspection of the throat revealed moderately enlarged tonsils 
Laryngoscopy revealed a markedly injected larynx, the cords moviim freely' 
1 he tracheal mucosa was iound to be irregularly raised and injected and in 

‘•°'; ,>re(1 ) v ‘ " , r ,, “ c,wus m,u ' us - <T !,<> <«'»«>' was not recognized at this 
of , u> Bdlaniinatory reaction and mucus covering the tracheal 
valid he bioncln were clear. No foreign bodies were encountered. 
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As the child grew progressively worse, tracheotomy was performed on 
the date of admission. 

On November 10. decannulation was attempted and because of return of 
obstructive signs of breathing reeannulation was necessary. Decannulation 
was successfully accomplished on November 14. 

On November 30, because of persistent slight stridor and noisy respira- 
tions. a 3.5 mm. bronchoscope was passed through a laryngoscope. The larynx 
was normal. At a point almost 3 cm. below the level of the cords (below the 
lowest end of the tracheal incision), a pedunculated, edematous mass attached 
to t lie anterior wall, moving downward on inspiration and upward on expira- 
tion. was seen. It compromised a little more than one-third of the lumen of 
the trachea at this site. Using a small foreign-body forceps, the tumor was 
removed with some difficulty. It was firm with a smooth mucosa and meas- 
ured 0.3 by 0.2 by 0.2 cm. At the time of its removal it was considered to be 
a fibroma and it was felt that the tumor’s presence explained the noisy 
respiration present almost from the time of birth. 
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F ig. 1. — Tracheal tumor biopey of Case 1 (hematoxylin and eosin X450). Note the vas- 
cular spaces containing red blood cells. 


The following pathologic report was made by Dr. Rosenblatt : 

“Gross . — The specimen is a small piece of oval-shaped tissue removed from 
the trachea. 

“Microscopic . — The nodule is composed of a loose stroma of fibrous connec- 
tive tissue which supports numerous small channels lined by a single layer of 
well-preserved endothelial cells. No muscular wall can he distinguished, but in 
many instances there is a well-defined, broad band of pink-staining hyaline 
material. Some of t he vascular spaces contain blood. Occasional small lym- 
phocytes are seen within the stroma. 

“Diagnosis . — Capillary hemangioma of the tracheal wall." 

The child's condition improved, and he was discharged on Dee. 12, 1948, in 
good condition. A rc-examination on Jan. 21, 1949, showed him to be in 
excellent health : he had completely lost his noisy respiration. 
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Case 2 — P. L., an 11-month-old Negro female infant, was admitted to King- 
ston Avenue Hospital on May 28, 1946, in extremis with a history of a progres- 
sively increasing cough and dyspnea. The severity of her. condition required 
emergency tracheotomy in the admitting loom followed by intiaeardiac admin- 
istration of adrenalin and artificial respiration. Following the tracheotomy, a 
golf-hall-sized mass was seen in the right side of the throat; it was incised and 
a quantity of foul-smelling pus ■was evacuated. The child’s course in the hospital 
was febrile and stormy. Despite penicillin therapy, the abscess required incision 
and dilatation twice, and the child developed bronchial pneumonia. The pneu- 
monia responded well to tieatment, being aided by a transfusion of whole blood. 



I'lc. 2 — Trnchenl tumor bions\ „ 
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A roentgenogram of the chest showed no evidence of tuberculosis hut 
bilateral bronchopneumonia. A roentgenogram of the cervical area showed only 
soft tissue swelling. 

The child's condition and weight gradually improved with forced feeding 
and a reinforced diet. The breathing became easier. The mass in the throat 
subsided. The tracheotomy tube was removed on June 39 and the child remained 
comfortable. On July 4, the date of discharge, she was fairly well except for 
some noisy respirations. 

On July 30. 1946, the child was readmitted with difficulty in breathing, 
hoarseness, stridor, and a brassy cry of one week’s duration. She had been 
receiving diphtheria toxoid at the Department of Health station. The last injec- 
tion was received on July 29. Examination showed her to be afebrile. The 
tracheotomy scar was well healed. She had a brassy cough, a hoarse cry, no 
retractions, and was breathing somewhat rapidly. The throat was red and the 
tonsils large. The pharynx was poorly visualized. A large amount of mucus 
was coughed up. The impression was that of nondiphtheritic “croup. ’’ 



KIk. r,. — lateral \lo\v of the neck, showing spherical density directly overlying- the trachea 
at approximately the le\el of the so\enth cervical \ertcbra. The possibility of foreign body 
or tumor should be considered. 


Inspiratory croup continued, while epigastric intercostal retractions were 
becoming marked. On August 13 the child had a period of apnea following 
apparent regurgitation of her formula. She responded well to artificial respira- 
tion, oxygen, and suction. The child continued to have noisy respirations and 
some tugging and retraction of the sternum. She was put in the Trendclcnbcrg 
position and given penicillin. A roentgenogram on August 15 showed the larynx 
and trachea to he displaced anteriorly by a retropharyngeal swelling. There 
was a small, round area of density in the trachea at the level of the seventh 
cervical vertebra. 

On August 21 the child had marked retractions. A roentgenogram that 
day reaffirmed the presence of a small, dense mass. The possibility of a foreign 
body was considered. The temperature, pulse, and respiration were normal. 
JJronelioscopy was performed. The vocal cords appeared normal and moved 
freely. Xu obstruction in the larynx was found. In the anterior wall of trachea 
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at. the level of the seventh cervical vertebra there was a small,, flapping tumor 
covered by mucous membrane. Two pieces were removed and sent to the 
laboratory. The following pathologic report was made. 

“Gross. The specimen consists of two fragments of tissue. One fragment 

measures 0.3 x 0.2 x 0.1 cm. and is brownish-black in color. The other is gray 


and measures 0.6 x 0.3 x 0.2 cm. 

“Microscopic . — One fragment is composed of loose, cellular, fibrous, connec- 
live tissue stroma, in which there are numerous endothelial-lined channels. The 
lining cells are occasionally swollen. The stroma is sparsely infiltrated vith 
round cells. Attached to one surface is pink-staining fibrinous material. The 
other preparation is composed of dense, fibrous stroma, the fibers of which are 
separated from one another by extravasations of blood. The surface is denuded 
of lining cells, but attached to it is a fibrinous exudate similar to that described 
above. 

“Diagnosis . — Fibroangiomatous polyp of the trachea. 

Subsequent roentgenograms showed the absence of the dense mass previ- 
ously seen. The retropharyngeal space gradually decreased to normal size. The 
child was discharged on Sept. 4, 1946, in good condition, with no more noisy 
respiration. 


SUMMARY AND CONCLUSION 


Two cases of primary tracheal tumors occurring in infants are reported. 
A survey of the literature and standard textbooks of pediatrics failed to disclose 
a single article dealing exclusively with this subject. A compilation of data 
dealing with tracheal tumors occurring in infants and children has been made, 
disclosing thirty-nine such cases exclusive of the authors’ cases. The incidence 
and the types of tumors encountered is noted and compared with that of the 
adult. A discussion of the symptomatology and differential diagnosis is included. 
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THE HOSPITAL PROGRESS OP NINE HUNDRED NINETY-TWO 
PREMATURE INFANTS FED EVAPORATED MILK- 
CARBOIIYDRATE MIXTURES 

Seymour Gruber, M.D., Abrah.ui Litvak, M.D., Henry Rascoff, M.D., 
and Robert Norton, M.D. 

Brooklyn, N. Y. 

T HE feeding of premature infants lias assumed greater significance in recent 
years concomitant with the advances in our knowledge of the nutritional 
needs of these newborn infants. Along with this, there has been a reduction of 
the morbidity and the mortality and a shortening of the hospital stay. Many 
general principles have slowly evolved and have been more or less universally 
adopted for the care of the premature newborn infant, but the subject of the 
optimum type of feeding to be used is still controversial and a variety of milk 
preparations have been suggested. The belief that human milk is the only ade- 
quate food for these babies is no longer generally accepted. We are reporting a 
large series of premature babies, giving an analysis of the mortalities and a 
review of the results obtained using one type of artificial feeding, i.e., evaporated 
milk-Dextri-Mallose formulas. 

In tlie four-year period between Jan. 2. 1944, and Dec. 31, 1947, there were 
12.504 live births at the Beth-El Hospital. Of this group 992 of the infants 
were considered to be premature, approximately 7.9 per cent. This included 
all liveborn infants where there was any evidence of life, including heart beating 
or breathing. The standard for diagnosis of prematurity was any infant weigh- 
ing less than 2,500 Gm. ( 5 Vo pounds) at birth regardless of the period of gesta- 
tion, on the evidence that an infant of that size is not completely prepared for 
full, normal, independent, extrauterine life. This standard has been established 
by the American Academy of Pediatries. 

Analysis of the charts of these 992 infants has provided much interesting 
data, some of which is being presented in this initial paper. It must be empha- 
sized at the outset that these results were obtained by an entire pediatric staff 
caring for a large number of babies. 

A great deal has been written about the care and feeding of premature 
infants, but most of the papers have included relatively small series of babies. 
Many of the large maternity hospitals now have special provisions for the han- 
dling of their premature newborn infants. At the Beth-El Hospital a special 
premature nursery has been functioning since 1939. All babies weighing less 
than 5 pounds are sent directly and immediately from the delivery room to the 
premature nursery. The care of the baby in the nursery places special emphasis 
on individual nursing care, proper regulation of body temperature, suitable 
feeding, maintenance of body fluids, and prevention of infection. Although the 

From tli** Department of Pediatric**, Beth Cl Hospital, Erooklvn, N, Y., Abraham Litvak, 
M.D., Director. 
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great majority of these babies are private cases under the individual care of the 
various members of the pediatric staff, a basic regime has been set up and there 
is seldom any marked variation from it. These infants are taken from the deliv- 
ery room in preheated blankets directly to specially constructed incubators 
which automatically furnish an external environment of 85° F. to 95° F. and a 
relative humidity of 65 per cent. Oxygen is always supplied during the first 
twenty-four. hours and as necessary thereafter. There is a minimum of han- 
dling, but any secretions present in the tipper respiratory tract are aspirated 
with a soft rubber catheter. It is well known that premature babies require 
special skills in handling; hence our nursery is staffed only by nurses who 
are both interested in and competent to care for these tiny infants, and em- 
phasis is placed on their judgment. 

The basic regime followed is : 

A. Nothing by mouth for twelve to twenty-four hours. 

B. Sterile water offered in dram quantities during the second twelve-hour 
period. 

C. During the second day the infant is offered small but increasing quan- 
tities of an evaporated milk-Dextri-Maltose formula, in the proportion of one 
part of evaporated milk to two parts of water with 5 per cent Dextri-Maltose. 
The formula is given every two to three hours and, depending upon the 
capacity of the infant, the quantity is gradually increased. 'When there is not 
a suitable weight gain, in the judgment of the pediatrician, the formula is 
gradually concentrated in proportion to the maximum of one part of evapo- 
rated milk to one part of water with 5 per cent Dextri-Maltose. 

Various methods of feeding are employed. If the infant is unable to suck 
or swallow, he is fed by gavage. If able to swallow, but not vigorous enough 
to suckle, the Breck feeder or a medicine dropper is used. When the infant 
has vigorous sucking and swallowing reflexes, he is allowed to nurse from the 
bottle. 

All of these infants are given vitamin If by injection during the first 
twenty-four hours to obviate any possibility of hypoprothrombinemia. When 
one week old, a suitable multivitamin preparation is given to supply the meta- 
bolic needs of the infant for vitamins A, B complex, C, and D. 

Emphasis is placed on aseptic technique ; masks, caps, and gowns are al- 
ways worn in the nursery and all possible means of preventing infections are 
employed. Penicillin and the sulfonamide drugs are readily used when indi- 
cated and where active infection is suspected the infant is removed to an 
isolation nursery. 

The fluid requirements of the infants are met by the use of hypodermo- 
clyses, intravenous clyses, and the intravenous administration of plasma or 
whole compatible blood. The procedures are again subject to the discretion 
of the individual pediatrician. 

In this paper wc are presenting an analysis of the mortality rate which 
prevailed during the above four-year period and a statistical summarization 
of tue progress of the surviving infants. 
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MORTALITY RATE IN 992 PREMATURE LIVE BIRTHS AT BETH-EL HOSPITAL 

The high mortality rate among premature infants can be ascribed to several 
causes, all associated with their underdevelopment which, when compared to 
normal infants, places them at a relative disadvantage. In general, they have 
poorly developed cardiovascular, nervous, respiratory, and digestive systems with 
high frequency of intracranial hemorrhage, weak reflexes, poor maintenance of 
body temperature, and poorly developed or atelectatic lungs with feeble respira- 
tory movements, reduced gastric capacity, and impaired digestive and absorptive 
mechanisms. 

Table I presents the over-all mortality picture for the four-year period and 
Table II the combined mortality by weight groups. Our over-all mortality rate 
of 13.5 per cent compares very favorably with the 26. S per cent of Stoesser 1 and 
the 27.5 mortality rate reported by Hess. 2 It is interesting to note from Table 
III the time of death of the one hundred thirty-four infants. "Well over one-half 
of the deaths took place within the first twenty-four hours and approximately 
three-fourths during the first two days of life. It must be stated parenthetically 


Table I. Premature Live Births at Beth-Ei, Hospital From Jan. 1, 1944, to Dec. 31, 1947 



| 1944 

1 1943 

1 1940 

1 1947 ] 

TOTAL 

Lived 

158 

1S2 

239 

i9Kg?]Kfg|ig| 

So 8 

Hied 

2 6 

.37 

40 

31 

134 

Total 

1S4 

219 

27 9 

310 

992 

Mortality 

14.1% 

16.9% 

14.2% 

10.0% 

13.5% 



Table XI. Mortality Bate 

bv Weight Group 


BIRTH WEIGHT 






(CM.) 

1944 

1945 

1940 

1947 

TOTAL 

To 1,000 

Births 

13 

12 

10 

9 

50 

Deaths 

13 

12 

13 

9 

49 

Mortality 

100% 

100%. 

03. S% 

100%- 

9S.0% 

1,001 to 2,000 

Births 

30 

4S 

73 

69 

240 

Deaths 

10 

17 

20 

10 

03 

Mortality 

20% 

35.4% 

27.4% 

23.2% 

26.2% 

2,001 to 2.500 

Births 

121 

139 

190 

0<J0 

702 

Deaths 

3 

S 

5 

6 

OO 

Mortality 

2.5% 

5.1% 

2.0% 

2.0% 

3.1% 


Table III. Time of Death of 134 Premature Babies 



1 MINI TE 

1 1IR. 

2 HR. 

12 HR. . 

I 24 HR. 

1 2 DAYS | 

f 4 DAYS 


TO 

TO 

TO 

TO 

TO 1 

TO 

1 TO 

YEAR 

1 HR. 

2 HR. 

12 HR. 

24 HR. 

I 4 S HR. 1 

4 DAYS 1 

I 21 DAYS 



1 

O 

4 

s 

0 

1 



0 

9 

9 

(> 

P, 

o 



5 

S 

0 

9 

5 

0 

1947 

1 

«■» 

7 

7 

5 

S 

1 

Total 

IQ 

m 

30 

24 

2$ 

18 

14 

Per cent of 

7.5% 

7.0 *7c 

22.3% 

17.9% 

20 . 9 % 

15.4% 

10.3%- 


total ileatli- 
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at this point that in some ways ours is a selected group of infants from the point, 
of view that all of the mothers had either been private cases of our staff obstetri- 
cians or, if service eases, had been followed in our prenatal clinic. As a conse 
quence, most of our mothers were in relatively good health with such factors as 
overwork and undernourishment playing only a small role in the preinatuie de- 
liveries. We had no cases of congenital syphilis. All of the infants in our seiies 
were born at the Beth-El Hospital ; none were delivered elsewhere and subse- 
quently brought to the nursery. 

THE PROGRESS OF THE 857 SURVIVING PREMATURE INFANTS 

The second part of this paper is a summarization of the progress of the 857 
surviving infants. We wish to demonstrate how a large group of babies thrived 
under the care of a number of pediatricians, all of whom followed the basic 
regime given above. The importance of this work is to demonstrate a practical 
approach to prematurity which can be followed by anyone who undertakes the 
care of these infants. The evaporated milk-Dextri-Maltose formula is easily 
prepared, readily available, and requires no special skills, so that the mother can 
easily carry on with the care of her baby upon its discharge from the hospital. 

Table IV presents a complete summary of the results obtained, divided into 
groups according to the birth weight in grams. This method of classifying the 
infants will make our results comparable to those of other authors. However, all 
of our weighings in the nursery are in terms of pounds and ounces ; hence these 
figures are also shown. Gordon and his co-workers 3 have found no distinction in 
the progress of male or females. As a consequence, we have grouped all of our 
cases together regardless of sex. 

It will be noted from Table IV that the average day on which the birth 
weight was regained was 5.S days, and that the average time for the smallest 
infants was 9.9 days, whereas the largest babies took only 5.1 days. When com- 
pared to the data of Hess 2 and Adams 4 as demonstrated in Table V, our results 
are noteworthy. In each group our infants regained their birth weight the 
earliest. 

From Table VI it will be found that in general the hospital stays of our 
babies were somewhat longer than those of the above authors. However, neither 
one states the weight at which the babies were discharged from the nursery. We 
have always made it a policy to keep our babies in the premature nursery until 
they weigh at least 5 pounds, 8 ounces. In general, our service cases have been 
retained in the hospital until they attain higher weights, especially during the 
winter months when we prefer to send them home at 6 pounds. However, many 
of our babies with birth weight over 5 pounds, but under 5 pounds 8 ounces, 
who arc not as a rule cared for in our premature nursery unless they are very 
feeble, are sent home before achieving 5 pounds, S ounces as can be seen from 
Table IV, because wc feel that they are not as delicate as the smaller infants, 
and admittedly, because of the limitations of nursery space and nursing per- 
sonnel. Wc prefer to give the tiny infants the best we can offer. 

The most important criterion of any feeding regime is, of course, the weight 
gain of the infants on it. All of our premature infants w*re fed the' evaporated 
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Table V. Average Day on Which Birth Weight Was Hw, aimed 



| BAYS 

(GM.) 

| BETH-EL | 

ADAMS 


1,000 

to 

1,500 

9.9 

13.9 

1,501 

to 

2,000 

S.3 

12.8 

2,001 

to 

2,500 

5.1 

10.8 


HESS 

HuT 

14.4 

11.8 


Table VI. Average Length or Stay in Hospital 


BIRTII WEIGHT 
(GM.) 


BETH-EL 


3.000 to 1,500 50.7 

1,501 to 2,000 32.2 

2.001 to 2,500 11.5 


bays 

ADAMS 

4S.3 - 

30.7 

17.7 


HESS 


45.7 

30.5 

19.9 


milk-Dextvi-Maltose formulas as shown above. We have used this type of feed- 
ing because we have felt that the babies do very well on it and because it lends 
itself readily to preparation in large amounts in our busy formula room. The 
formula is easily prepared, the sterility of the milk is assured, and there is uni- 
formity of the product. 

We have never found it necessary to resort to other types of feedings to 
achieve satisfactory weight gains; simple manipulations of the basic formula 
have been sufficient. Prom Table IV it can be noted how well our infants thrived 
on this formula. Prom the second to fourth weeks of life it is significant that 
our babies averaged a daily weight gain of 0.92 ounce. When broken down by 
weight groups as shown, the result is gratifying. 

Gordon, Levine, and McNamara, 3 in a recent report on the feeding of pre- 
mature infants, have shown that “the use of mixtures of cow’s milk . . . will 
produce larger gains in weight in premature infants than will human milk.” 
A glance at Table VII will show that the mean weight gain per day in grams 
per kilogram of body weight that we obtained was comparable to that found In' 
the above authors. We stress again that our series represents a practical ap- 
proach to a large number of babies rather than an experimental program. 


Table VII, Comparison or Mean Weight Gain From Seventh to Twenty -Eighth Day 


MEAN WEIGHT GAIN IN GRAMS PEP. KILOGRAM PER DAY 


BIRTH WEIGHT 
(GM.) 


BETH-EL 

GORDON ET AL. 

ALL EVAPORATED 

EVAPORATED 

HALF SKIMMED 

MILK 

milk 

MILK 

GM. | CASES 

GM. | CASES 

GM. | CASES 


1,000 to 1,500 

15.3 

28 

14.9 

14 

17.3 

1,501 to 2,000 

12.7 

149 

13.7 

25 

14.2 

2,001 to 2,500 

10 .0 

GSO 






HUMAN 

MILK 

GM. | CASE S 

Tlt T~ 

12.7 12 


SUMMARY 

An analysis of 992 premature live births at the Beth-El Hospital is presented. 
These babies were all under the care of various members of the pediatric staff. 
All were fed and cared for according to a basic regime which is set forth in 
detail. The feedings were all evaporated milk-Dextri-Maltose formulas used in 
varying proportions. 
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(lie 992 premature babies there were 234 deaths, a mortality rate of 
Jo..') per cent. More than one-half ot the deaths occurred during the first twenty- 
four hours and three-fourths during the first two days of life. In the group of 
infants weighing up to 1.000 ftm. at birth the mortality rate was 9S per cent. 
Where the birth weight was between 1.000 Gm. and 2,000 Gin. the mortality rate 
was 20.2 per cent and in the babies weighing between 2,000 Gm. and 2,500 Gm. 
there was a mortality rate of only 3.1 per cent. 

The infants made noteworthy progress on the routine outlined. The aver- 
age day on which birth weight was regained was 5.S days with an average hos- 
pital stay of 16.4 days. Our babies made an average daily weight gain of 0.92 
ounces (26.1 Gm.) during the second to fourth weeks of life and were discharged 
at an average weight of SS.7 ounces (2,514.6 Gm.). There was an over-all mean 
daily weight gain during the period from the second to fourth week of 11.2 Gm. 
per kilogram of body weight. 

We feel that our babies have done exceptionally well on the evaporated milk- 
Dcxtri-Maltose regime outlined, and that its simplicity and uniformity, together 
with the excellent results herein reported, militate for its more general use in the 
care of premature infants. 

We ■nidi to commend the nursing staff of our nurseries without whom the excellent 
results reported in this paper could not lane been attained. 

The aid of Miss Leah Znlin and Miss Lauia Shapiro, Ileeord Librai inns, was imaluable 
in the preparation of this report. 
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MAJOR PELVIC PATHOLOGY IN CHILDREN 

Daniel W. Goldman, M.D., F.A.C.S., and Parker K. Hughes, M.D. 

New Orleans, La. 

M AJOR pelvic pathology in children poses a significant problem to the gyne- 
cologist and the pediatrician. Although a large number of interesting 
case reports have been contributed to the medical literature, negligible attention 
has been paid to the actual incidence of these important entities. The advan- 
tages to be gained from such a study are self-evident, especially as these are 
related to diagnosis and treatment. 

This paper has for its purpose the review of fourteen previously unreported 
cases which have been observed at Charity Hospital of Louisiana, New Orleans, 
and to evaluate these findings in terms of practical clinical application. 


ANALYSIS OF CASES 

In reviewing these cases we have been impressed with the fact that one-half 
of the patients presented a clinical picture of an acute abdomen. The findings 
in the remaining children suggested chronic intra-abdominal disease, thus mak- 
ing available more time for detailed diagnostic study. 


I. CASES OF “ACUTE ABDOMEN” 


In Table I are presented the salient features of the seven cases presenting 
acute abdominal emergencies. Five of the children were white and two were 
Negro, with ages ranging from 3 to 11 years. 

An analysis of the symptoms presented reveals a rather constant finding of 
intermittent abdominal pain varying in duration from one and one-half to four- 
teen days prior to hospitalization. Vomiting was a prominent symptom in five 
cases, but its relation to the onset of acute pain was not clear, i.e., whether it 
preceded or followed the first attack of acute abdominal distress. The history 
of purgation following the onset of acute symptoms was present in four cases, 
with aggravation of symptoms in two cases. 

Abdominal findings were consistent in all cases in respect to distention, 
tenderness, and rigidity. In two cases a mass was palpable. In only two of the 
seven eases was there a record of rectal examination. Leucocytosis was constant, 
varying from 10,500 to 22,200 white Mood cells per cubic millimeter. 

In no case was the correct preoperative diagnosis made. Acute appendicitis 
and its complications, undoubtedly a more common condition, was offered as the 
diagnosis in six cases, and diverticulitis with abscess in one case. The immediate 
and pa thologic diagnoses revealed toi-sion of dermoid cysts in two instances. 
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torsion of hemorrhagic cysts in three, torsion of tube and ovary in one, and iup- 
tured pyosalpinx in one. It is interesting to note that in five of the seven cases 
the right adnexa were the seat of the pathology. This, perhaps, is responsible 
for the common preoperative diagnosis offered in six cases. 

Treatment consisted of salpingo-oophorectomy in five cases, oophorectomy 
in one, and appendectomy and ceeostomy in the remaining case. 

The postoperative course was uneventful in five cases and prolonged in one 
ease because of accidental bladder injury. The one fatality occurred six hours 
after operation and was due to overwhelming toxemia secondary to generalized 
peritonitis. 

n. CASES OF “nonacute abdomen” 

Table II presents in summary form cases of the seven patients which entered 
the hospital with complaints of abdominal masses or symptoms of chronic 
abdominal pain. Of this group, five patients were white and two were negro 
with ages ranging from 18 months to 12 years. The three eases of ovarian malig- 
nancy occurred in a comparatively higher age group (10 to 12 years) and all 
these children were white. 

The symptom of dull, aching, abdominal pain was the chief complaint in 
three cases, although an abdominal mass was also noticed prior to admission. 
The remaining four cases were brought into the hospital mainly because of 
slowly growing abdominal tumors. All three cases of ovarian malignancy gave 
histories of low-grade fever of several weeks ' duration and in one of these there 
were associated nausea and vomiting. 

Physical examination revealed palpable tumor masses in all cases, freely 
movable in six cases and apparently fixed in one instance. Rectal examination, 
although performed in six of the seven cases, was recorded as negative in all 
instances except one. Marked ascites was present in one case of malignancy 
necessitating aspiration before a definite mass could be palpated ; pleural effusion 
was an interesting associated finding in this case. Additional diagnostic x-ray 
studies, barium enema, and pneumoperitoneum were of no apparent value except 
in confirming the presence of an abdominal tumor mass. 

The correct diagnosis was made or suspected in six of the seven cases. 
Ample time for investigation and the absence of abdominal muscle spasm were 
contributory to the greater diagnostic accuracy in this group. 

The pathologic diagnoses revealed dermoid cysts varying from 4 to 10 cm. 
in diameter to be present in four cases, and malignancies in the remaining three, 
two being sarcomas and one a papillary adenocarcinoma. 

Treatment consisted of oophorectomy in three cases and salpingo-oophorec- 
toim in one case for the benign cysts, and oophorectomy in one instance and 
salpingo-oophorectomy in the two cases in the malignant group. Postoperative 
radiation was used in the cases with malignant tumors. 

The postoperative course was uneventful in all eases. 
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PATHOLOGY 

Table III presents the pathologic distribution in this series. 

Although the series is small, the occurrence percentages are comparable 
with the cases reported by Loeb and Levy. 1 


Table III. 

Pathologic Distribution 


TYPE OF PATHOLOGY 

1 NO- 1 

% 

A. Benign 


42.95 

Dermoid cyst of ovary 

6 

Hemorrhagic cyst of ovary 

3 

21.5 

Torsion of tube 

1 

7.1 

Ruptured pyosaipinx 

1 

7.1 

B. Malignant 



Sarcoma 



Round cell 

2 

7.1 1 

Myxosarcoma 

Carcinoma 

1 

7 ‘ 1 l 21.3% 

Papillary, adenocarcinoma 

1 

7.1 J 


It 

100 


INTERPRETATION 

The necessity for routine rectal examination, preferably while the child is 
under the influence of sedation, cannot be overemphasized. It is important, 
however, to bear in mind that ovarian tumors may be pedunculated, and these 
are frequently abdominal rather than pelvic. 

Although surgical management (i.e., exploratory laparotomy) of these cases 
is unchanged regardless of the findings on rectal examination, the attainment 
of an accurate preoperative diagnosis is of more than academic importance to 
the surgeon. 

While physiologic cysts in the adult rarely require treatment or cause com- 
plications, the reverse is noted in the child where the weight is frequently the 
cause of torsion, not only of the pedicle but also of the adjacent tube. 

Although three cases are reported as hemorrhagic cysts, it is felt that this 
phenomenon was secondary to torsion, which occurred in all eases, and belies 
the true nature of the pathology. 

As estrogen can be demonstrated in the blood stream and urine of children 
between 8 and 10 years of age, one may assume that pituitary stimulation is 
present and follicle cyst formation may, therefore, be rationally explained. 


DISCUSSION 


The chief purpose of this study is to present a logical diagnostic routine to 
be employed when pelvic pathology is suspected in the prepuberal period. 

The importance of a carefully obtained, detailed history is self-evident 
A significant error, however, can be committed by underestimating or ignoring 
the history of a child and relying completely on the mother’s interpretation of 
symptoms. 1 

Below are listed the characteristics of the more frequently encountered 
symptoms applicable to pelvic pathology; J 01 ea 
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1. Pain. — (a) Acute: Acute pain, if sudden in onset, frequently indicates 
torsion of an ovarian cyst or rupture of a cyst with associated immediate peri- 
toneal reaction. Both may be accompanied by symptoms of shock. Attention 
should he paid to circumstances preceding pain, such as falling, direct trauma 
to abdomen, weight-lifting, urination and defecation, all of which may be the 
cause of sudden torsion. At the onset pain is usually localized to the affected 
side but soon becomes generalized due to peritoneal reaction. 

(b) Chronic: Chronic pain may assume the form of recurrent attacks of 
variable duration. Pain is usually localized to the affected side. Partial torsion 
of a cyst is suggested by a history of relief of pain when the patient assumes a 
certain posture. Chronic pain may also result from pressure on the peritoneum 
from ovarian tumors or from low-grade inflammatory processes. 

2. Nausea and Vomiting. — Nausea and vomiting may be due to pain, if 
severe, or to sudden peritoneal irritation in cyst torsion or rupture. It may 
precede or occur concurrently with these conditions. The frequent occurrence 
of reflex vomiting in children should always be kept in mind. 

3. Fever. — Low-grade fever is frequently associated with malignancies but 
usually absent in benign cysts unless these are complicated by torsion or rupture. 
The tendency of many children to suffer marked febrile reactions which are not 
commensurate with the severity of the disease makes the temperature chart diffi- 
cult to evaluate. Furthermore, acute inflammatory processes frequently present 
little or no fever at the onset of the disease. The degree of fever cannot be 
regarded as pathognomonic in the differential diagnosis of pelvic pathology. 

4. Abdominal Mass. — A notation should be made as to location when first 
observed, as this may indicate its point of origin. The rate of growth is also a 
valuable diagnostic aid. 

5. Vaginal Bleeding. — Vaginal bleeding of any amount is important. It 
may indicate precocious puberty or symptoms of feminizing ovarian tumors. 

EXAMINATION 

General. — Inspection of the patient for the occurrence of secondary sex 
characteristics may make available significant information as regards granulosa 
cell tumors as well as pituitary and adrenal disorders. 

Abdominal. — Details of technique will be omitted except to mention the 
general principles to be observed : ( 1) gain confidence of child, (2) mild sedation, 
especially in the nervous child, (3) extreme gentleness at all times. 

The prone position for abdominal palpation may be employed, thus allowing 
the rebound mechanism to be better demonstrated. Attention is called to the 
finding that tumors of pelvic origin are most frequently abdominal in location 
and palpation of even mid and upper abdominal masses does not exclude or 
minimize the possibility of pedunculated ovarian neoplasms. 

Pelvic. — SehanfllerV description of gross anatomical development from 
birth to 10 years of age offers a suitable standard of normal findings. Knowl- 
edge of these facts is prerequisite to the accurate interpretation of data secured 
from a properly performed pelvic examination. The cardinal points are quoted 
from the original text : 
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1. A cervix much longer in proportion to the corpus (a ratio 
of approximately 3:1) 

2. An almost total lack of anteflexion which characterizes the 
adult uterus 

3. A position more nearly in the axis of the birth canal 

4. A relatively meager vascular and lymph supply — satisfac- 
tory only for purposes of normal nourishment. 

In the immediate preadolescent period (ages 10 to 12) growth is accelerated 
and gross characteristics soon resemble those of the adult. 

For the inexperienced examiner of children a rectal bimanual examination 
is preferable to a vaginal examination, even if the latter is possible. The inter- 
position of the rectal wall facilitates in delineating the uterus and cervix as well 
as associated pathology. Whenever possible, vaginal examination may reveal 
additional important information and should not be neglected if rectal examina- 
tion is indefinite. 

A necessary prerequisite to either method of examination is an empty 
bladder. 

Rectal examination will reveal the presence of a mass in many eases. By 
gentle use of the little finger, well lubricated, much information may be obtained. 
If no mass is palpable the pelvic origin of an abdominal tumor may frequently 
be confirmed and localized by employing the reverse bimanual examination as 
proposed by Rankin and Eger. 3 This consists of applying intermittent sharp 
pressure on the tumor in a superior direction which produces tension on the 
pedicle and broad ligament, readily palpable by the rectal finger. In the ease 
of small movable tumors, repeated rectal examination is advisable and fre- 
quently necessary before palpation is possible. Fortunately the tendency of 
small ovarian masses to prolapse into the cul-de-sac makes eventual palpation 
possible. 

When inflammatory conditions are suspected, induration or fluctuant masses 
in the cul-de-sac are usually easily palpated. Gentleness is again necessary to 
prevent dissemination of localized or encapsulated infection. 

ADDITIONAL DIAGNOSTIC AIDS 

When the clinical picture does not suggest a surgical emergency, the fol- 
lowing additional diagnostic aids may be employed in order to arrive at the 
correct diagnosis: 

1. X-ray . — The chief value of x-ray is the revelation of calcification within 
the mass, almost definitely labeling the tumor as a teratoma but not differentiat- 
ing between the benign cyst and the malignant solid type. X-rays of the long 
bones to demonstrate precocious growth are also used as an adjunct to the diag 
nosis of feminizing tumors. 

2. Cystoscopy and Py clog rams . —In order to rule out definitely congenital 
anomalies of the urinary tract and kidney tumors, these procedures may fre- 
quently be necessary. 

3. Aspiration of Cyst .— Unfortunately this procedure is occasional^ em- 
ployed, despite the apparent dangers and questionable diagnostic value. ' It is 
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usually performed only in large, well-demarcated cysts lying flush to the ab- 
dominal wall in which surgery is indicated regardless of pathology. The charac- 
teristic fluid from cystic teratomas will certainly identify the tumor, but the 
obvious dangers in aspiration of malignant cysts preclude this procedure as a 
safe one. 

4. Pneumoperitoneum . — Although advocated by some, the value of this pro- 
cedure is questionable and the technical difficulty and added expense do not 
justify its wide use in these cases. 


CONCLUSIONS 

1. Major pelvic pathology is an important and not infrequent cause of 
symptoms referable to the abdomen in children. 

2. Knowledge of the normal anatomy of the prepuberal female child is 
essential for the proper evaluation of pelvic findings. 

3. A thorough acquaintance with pelvic pathology in the prepuberal female 
is essential in making the diagnosis clinically as well as at the operating table 
and in performing the indicated conservative or surgical treatment. 

4. The child with abdominal pain is frequently first seen by the pediatrician 
and general surgeon. The greater relative incidence of acute appendicitis 
usually determines the course of treatment. More frequent consultation with 
the gynecologist is recommended in eases involving female children. This is 
especially applicable to atypical eases of acute abdomen as well as cases pre- 
senting abdominal symptoms of relatively long duration. 

5. An outline for routine examination of the prepuberal female is presented. 
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TYPHOID FEVER TREATED WITH CHLOROMYCETIN 

Ralph Stiller, M.D. 

Alexandria, Ya. 

C LOROMYCETIN lias recently been reported efficacious in the treatment of 
tvphoid fever by "Woodward, Smadel, and collaborators, 1 and this case is 
presented as a contribution to the clinical literature on the subject. The drug 
has shown no toxic effects in previous usage with scrub typhus and endemic 
typhus. It is rapidly absorbed from the intestinal tract and either rapidly 
excreted or inactivated. These investigators treated ten typhoid patients by the 
tenth day of the illness, noted marked improvement in the clinical picture with- 
in twenty-four hours, and achieved a permanent normal temperature within 
three and a half days, on the average, from the start of the treatment. None 
of their patients died; two relapsed and were promptly cured by readminister- 
ing the drug. It is of interest that the organisms isolated from the relapsed 
cases showed no increased resistance to the drug. Of their control patients, one 
died and the remaining seven ran an average course of thirty-five clays. All of 
their patients were adults. Their dosage schedule was 50 mg. per kilogram 
body weight as an initial dose followed by 0.25 Gm. every two hours until the 
temperature was normal, then every three to four hours for five days. 

CASE REPORT 

S. C., a GVo-year-old white female, was admitted to Children’s Hospital, 
Washington, on Dee. 24, 1948, with a chief complaint of temperature to 105° F. 
of five days’ duration and a mild hacking cough. At the onset the temperature 
would rise to 102° F. but over the five-day period despite sulfadiazine and 
later intramuscular penicillin, when the former drug was vomited, the 
temperature continued to climb. A slight eough developed with the onset of 
the illness but was not a prominent symptom. There was no history of inges- 
tion of raw milk or contaminated water. About four weeks previously the 
family had motored to another city and had eaten along the way. 

On admission physical examination revealed an acutely ill child, coughing 
occasionally, hot and flushed, and moderately dehydrated. The pharynx was 
slightly injected, and ears, chest, and abdomen were entirely negative. Blood 
pressure was 120/78. Chest x-ray was negative as was the blood culture and 
heterophile antibody reaction. The urine showed some acetone but was other- 
wise negative. The initial blood count showed 4.4 million erythrocytes, hemo- 
globin 12.5 Gm., leucocytes 11, GOO with G8 per cent neutrophiles of which 55 
were segmented. 12 stab forms and one juvenile. Lymphocytes were 27 per 
cent, cosinophiles 1 per cent, basophiles 1 per cent, and monocytes 3 per cent. 
Purified protein derivative No. 1 was negative at forty-eight and seventy- 
two hours. Subsequent white blood counts showed no substantial change. 

Penicillin 300.000 units a day was given intramuscularly for the first three 
hospital days until it became apparent that it was of no benefit and was dis- 
continued. During tlii- first hospital week the temperature became plateau- 
like, never dropping below 103° F. and ranging to 105° F. Therapy was entirelv 
supportive, consisting of intravenous administration of vitamins B and f and 
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amino acids. A high protein, soft diet was instituted and fluids were forced. On 
the fifth hospital day several small pink macules that blanched on pressure were 
noted on the abdomen and extremities. At that time the liver extended a few 
fingerbreadtlis below the costal margin, and the abdomen was slightly dis- 
tended and felt somewhat doughy on palpation. The liver continued to en- 
large until at height of the illness it extended down to the level of the 
umbilicus. The spleen could be felt as a soft tumor on the seventh hospital 
day. Diagnosis of typhoid fever was confirmed that same day with a reported 
agglutination of 0 antigen in a dilution of 1 :320 and H antigen in a dilution 
of 1:640. Similar studies done two days previously had been reported as nega- 
tive. Confirmatory blood culture was reported two days later. Further 
laboratory data of significance are reported on Chart I. The clinical course 
was typical with the temperature spiking daily to 105° F. for the second 
hospital week. There was a steadily worsening anemia which was combated 
by two transfusions of 250 c.c. each of whole blood. 

On Jan. 6, 1949, the nineteenth day of the illness, Chloromycetin was 
started with an initial dose of 1 6m. calculated on the basis of 50 mg. per 
kilogram of the body weight followed by 0.25 6m. every four hours. The 
temperature dropped to 100° F. within sixteen hours and from then on stayed 
below 100° F. After forty-eight hours of normal temperature the dose was 
decreased to 0.25 6m. every six hours and continued for five more days. 
There was one positive stool culture for Eberthella typhosa noted on the day 
following initiation of treatment and none after that. During the week of 
normal temperature the patient’s general condition improved markedly and the 
liver and spleen steadily receded in size. She was discharged home on her 
twenty-fourth hospital day after nine days of normal temperature, twenty-eight 
days after the onset of the disease. Follow-up at home showed an uneventful 
convalescence. Subsequent stool cultures have remained negative. 

COMMENT 

The pertinent observation may be made concerning this case that since the 
drug was not started until the nineteenth day of the illness the defervescence 
is not conclusive. However, the rather sudden response within twelve hours, 
when the febrile curve had given no evidence of beginning lysis, the fact that in 
typhoid fever the resolution is usually by lysis over a three- to five-day period, 
coupled with the rather dramatic results reported by Woodward, leads me to 
feel that the course of this illness was shortened at least by a few days and that 
the subsequent negative stools, a positive one having been reported the day that 
therapy was begun, can be credited to the action of this antibiotic. 

Facilities were available for determining Chloromycetin levels in the blood 
and urine. The blood specimens were drawn three hours and five hours, re- 
spectively, after the drug was given, depending on whether the patient was on 
a four- or six-hour dosage schedule. They therefore represent the low point 
oC blood concentration on these two dosage routines. Insofar as E. typhosa is 
inhibited in vitro by a concentration of 0.25 gamma per cubic centimeter, it 
can be seen that these reported levels are well above the theoretical minimum 
and it probably will be unnecessary in the future to follow cases with routine 
blood concentration determinations. 

Tlio author uislm^ to thank Miss Sarah Stevens for her technical assistance in de- 
termining the Chloromycetin levels. 
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NEPHROCALCINOSIS AND PSEUDOMONAS AERUGINOSA 
PYELONEPHRITIS : TREATMENT WITH p-AMINOMETHYLBENZENE- 
SULFONAMIDE (SULFAMYLON) 

Robert C. Rutledge, Jr., M.D., W. G. Klixgberg, M.D., and 
M. Lawrence Heidejian, Jr., M.D. 

St. Louis, Mo. 

T HE purpose of this report is to describe a case of nephrocalcinosis with 
pyelonephritis due to infection with Pseudomonas aeruginosa and the results 
of treatment with Sulfamylon. 0 

The properties of Sulfamylon which are of interest have been described 
previously. 1 ' 8 It is much more soluble than other sulfonamides, is not opposed 
in its action by p-aminobenzoic acid, and, although its range of antibacterial 
action is similar to that of other sulfonamides, other organisms such as the 
Clostridia are susceptible to its action. As will be seen later, some strains of 
Ps. aeruginosa are particularly sensitive to sulfamylon. 

R. B., a 14-vear-old white girl, was referred to Dr. Alexis F. Hartmann 
in October, 194G, because of the persistence of a urinary tract infection which 
Had not yielded to treatment with penicillin, sulfonamide drugs, or mandelie 
acid. Studies of the urinary tract had revealed the presence of numerous areas 
of calcification throughout the kidney substance. The present illness is believed 
to have begun at the age of 7 years with a rather severe febrile illness accom- 
panied bv nausea, vomiting, and cramping abdominal pain. Thereafter similar 
but less severe attacks lasting two to three days had recurred at yearly intervals 
but had recently increased in both frequency and duration. During these 
times the urine was cloudy, and on occasion gross blood had been observed. 
Although sulfonamide drugs and mandelie acid had been of temporary benefit 
on several occasions, each soon became ineffectual. During the preceding year 
the patient had lost appetite and weight due to her frequent illnesses. 

The patient was admitted to the Children’s Hospital for study on Oct. 25, 
194G, shortly after an unusually severe attack of her illness. Physical examina- 
tion revealed a thin, pale, white girl who appeared to be chronically ill. There 
was bilateral tenderness to palpation in both flanks, but the remainder of the 
examination, including fnnduseopic. was negative. Blood pressure was 128 
systolic over SO diastolic. Chemical examination of the blood revealed scrum 
calcium 12.7 ing., phosphorus 3.7 mg., nonprotcin nitrogen 38 mg. per 100 ml.. 
respectively. An Addis-Shevky test revealed a volume of S45 ml. of acid urine 
with a specific gravity of 1.0*09, red blood cells G6, 000, 000, white blood cells 
150,000,000. There was a trace of albumin. Maximum urea clearance was 140 
per cent of normal. A cathcterized specimen of urine was cultured and revealed 
Escherichia coli sensitive to 0.1 unit per milliliter of streptomycin. Intravenous 
pvelogram revealed no abnormalities of the pelves or caliees, but scout films 
revealed numerous areas of calcification throughout both kidneys (Fig. 1). In 
an effort to rule out hyperparathyroidism, other areas of calcification in the 
lungs, stomach, and choroid plexus were searched for but not found. Areas of 
deealcification of other bones of the body were not seen. Two twenty-four hour 
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specimens o£ mine mere collected and analyzed, one containing 206, the often 
233 mg. of calcium. This was considered to be within normal limits. The basal 
metabolic rate ranged from minus 3 to plus 8 per cent on the basis of the W etze 

Treatment with streptomycin was begun, and after five days the urine was 
again cultured, revealing E. coli sensitive to 2 units per milliliterof strepto- 
mycin. The patient was discharged from the hospital on Isov. 8, 1946, taking 
Sulfamerazine 0.05 6m. per kilogram per day. At home the patient continued 
to have afternoon fever, headache, backache, and poor appetite. 



rig 1 — Film of abdomen showing lenal calcification 


On Dee 2, 1940, Sulfameiazine was discontinued because of the development 
of leucopenia, and mandelic acid was substituted. However, on Dec. 4, 1946, 
because of increasing fever and flank pain, she was again admitted to the 
hospital where she was found to have a temperature of 41° C. and mild acidosis. 
Chemical examination of the blood revealed a serum carbon-dioxide content 
of 47.0 volumes per cent, calcium 11.5 mg., phosphorus 3.0 mg., and nonprotein 
nitrogen 47.0 mg. per 100 ini., respectively. Urine culture revealed E. coli and 
Alkali(icnr\ fccnli s. Treatment with streptomycin was begun, and over the next 
five days the temperature gradually fell to normal and the urine was found to 
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he sterile. She was discharged from the hospital on Dee. 14, 1946, taking 
inandelic acid. During the next seven days her temperature gradually in- 
creased; her urine was noted to he cloudy and had a slightly greenish color. 
Culture revealed Ps. aeruginosa. On Dec. 19, 1946, there was a chill followed 
by a temperature of 40° C., and she was again admitted to the hospital. At this 
time she was acutely ill, dehydrated, and listless, with a temperature of 40° C. 
Blood pressure was 135/100. Chemical examination of the blood revealed serum 
carbon-dioxide content of 53 volumes per cent, nonprotein nitrogen 66 mg., 
calcium 10.2 mg., phosphorus 3.6 mg. per 100 ml. The urine was loaded with 
pus cells and had a greenish tint. Dehydration was corrected with parenteral 
fluids, and streptomycin was again administered. Over the next four days her 
fever persisted, and the nonprotein nitrogen gradually rose. At this time the 
results of the initial urine culture revealed Ps. aeruginosa sensitive to 10 mg. 
per cent of Sulfamylon. Because of the possibility that the Ps. aeruginosa was 
masking other organisms, streptomycin was continued, and Sulfamylon in doses 
of 2 Gm. every four hours by mouth was begun. During the following three 
days her temperature returned to normal but she became more lethargic and 
developed deep, rapid, pauseless, respiration. At that time her serum carbon- 
dioxide content was 17.5 volumes per cent with a pH of 7.0, sodium chloride 
664 mg., and nonprotein nitrogen S3 mg. per 100 ml. In addition, phosphorus 
had risen to 6.4 mg. per 100 ml. Her temperature spiked to 40° C. At. 9:40 
a.m. on Dee. 30, 1946, she was given 30 ml. per kilogram of % molar sodium- 
r-lactate intravenously and a mixture containing 30 ml. per kilogram of % molar 
sodium-r-lactate and 40 ml. per kilogram of hypotonic Ringer’s solution sub- 
cutaneously. This mixture is known as “half fortified” laetate Ringer's. Six 
hours later at 3:40 p.m. her serum carbon-dioxide content was 49 volumes per 
cent with a pH of 7.4, and she was again alert and cooperative. The next 
morning the serum nonprotein nitrogen was 53 mg. per 100 ml., but the carbon- 
dioxide content had fallen to 37 volumes per cent. Oral molar sodium lactate in 
doses of 100 c.c. per day was started in an effort to prevent the development of 
acidosis. On Jan. 9. 1947, Sulfamylon was discontinued, and culture of the 
urine again revealed Ps. aeruginosa still sensitive to 10 mg. per 100 ml. Sulfa- 
mylon. The drug was continued, and on Jan. 23, 1947, after being afebrile for 
five days, she was discharged from the hospital taking Sulfamylon one gram 
every four hours and molar lactate 100 c.c. per day. 

At home she experienced some nausea after taking Sulfamylon but remained 
fairly well until on Feb. 7, 1947, the Sulfamylon was discontinued because of 
increasing nausea. 

Five days later she had a chill with fever to 39° C. and the next morning 
had nausea, flank pain, and fever. On Feb. 14, 1947, she was admitted to the 
hospital for the fourth time with a temperature of 40° C., appearing acutely 
ill but not dehydrated. Chemical examination of the blood revealed nonprotein 
nitrogen 42 mg., calcium 12.9 mg., phosphorus 4.1 mg. per 100 ml. Urine cul- 
ture revealed Ps. aeruginosa sensitive to 10 mg. per cent Sulfamylon. Treatment 
with Sulfamylon, 1.5 Gm. every four hours, was begun, and five days later her 
temperature was normal. Her maximum urea clearance at this time was 30 
per cent. She was discharged on March 1, 1947, receiving 6 Gm. of Sulfamylon 
a day. At home she continued to be fairly well, occasional spikes in tempera- 
ture being controlled with increased doses of Sulfamylon up to 12 Gm. per day. 
During the next three months the patient gained weight, felt better, and be- 
came more active, but continued to have fever occasionally and complained of 
nausea after taking Sulfamylon. Although there were occasional spikes of 
temperature accompanied by some flank pain, the dose of Sulfamylon was 
gradually decreased as she improved until on June 14, 1947, she was taking 
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4 Gm. per day. During this period of time there was no evidence of’leucopenia 
or anemia. However, on June 17, 1947, she developed chills and temperature 
to 38.6° C. accompanied by flank pain. Sulfamylon was increased to 12 trim 
daily, hut by June 19, when no improvement had occurred, she was admitted 
to the hospital where E. coh was cultured from the urine. This organism was 
subsequently found to he sensitive to 10 mg. per 100 ml. of sulfadiazine, 
Sulfamerazine, Sulfapyrazine, sulfathiazole, and sulfanilamide and to 0.5 unit 
per ml. of streptomycin. In the meantime Sulfamylon was administered in doses 
of 10 Gm. per day. Bilateral retrograde pyelograms were obtained, following 
which the catheters were left in place to provide for continuous irrigation of 
streptomycin solution. A repeat urine culture later showed both E. coli and 
Ps. aeruginosa. The patient was discharged on June 26, receiving Sulfamerazine 
0.05 Gm. per kilogram per day and Sulfamylon 6 Gm. per day. The last urine 
culture had shown only Ps. aeruginosa. Calcium excretion studies were repeated, 
and on three successive days twenty-four-hour urine specimens were analyzed, 
showing a daily calcium excretion of between 320 and 335 mg. per da} 7 , when 
she was on a calcium intake of 1 Gm. (20 Gm. per kilogram) which was at the 
upper limits of normal according to Knapp. 0 

At home she continued to take Sulfamylon, but because of intolerance to 
Sulfamerazine she was given sulfathiazole. She was afebrile until August 9, 
when Sulfamylon was stopped, following which there was a spike in temperature 
which was not readily controlled with either Sulfamylon or sulfathiazole. How- 
ever, in contrast to iier previous episode, she felt well, and hospitalization was 
delayed until August 25, when she was admitted with fever, flank pain, slight 
dehydration, and rapid, deep respirations. Chemical examination of the blood 
revealed a nonprotein nitrogen of 76 mg., carbon-dioxide 27.7 volumes, Calcium 
10.1 mg., phosphorus 3.7 mg. per 100 ml. Sulfamylon was given in doses of 
12 Gm. per day. Parenteral fluids were given as before to correct the acidosis. 
After three days the temperature had become normal, and on Sept. 1, 1947, 
a urine culture showed Ps. aeruginosa. She was discharged taking 10 Gm. 
Sulfamylon per day. 

At home until Nov. 24, 1947, she continued to take Sulfamylon in doses 
ranging from 6 to 12 Gm. per day. On repeated visits to the clinic her non- 
protein nitrogen was between 45 and 50 mg. per 100 ml. She gained weight, 
felt much better, and again resumed much activity. Rare spikes in temperature 
were controlled with increased doses of Sulfamylon. On Nov. 24, 1947, culture 
of a catheterized urine specimen was reported to be sterile. However, for the 
most part repeated urine cultures always showed .a few colonies of Ps. aeruginosa. 
It is of interest that during this first year that she had received Sulfamylon the 
sensitivity of the organism increased only from 10 mg. per cent to 30 mg. 
per cent. 


On March 27, 1948, she felt well enough to go back to school but became 
very depressed over her illness and was allowed to drop out. She continued 
occasionally to have low-grade fever and on May 8, 1948, for the first time 
experienced renal colic and passed a few small stones. Following this she con- 
tinued to be fairly well but on Aug. 28, 1948, again had colic and passed more 
stones, analysis of which showed them to he composed of calcium phosphate 
and oxalate in about equal amounts. ' 1 

On Oct. 1, 1948, she started school. 


Since the last period of hospitalization there has been little eliamre in tlm 
laboratory findings. The urine has consistentlv been of low specific” 

trace to one plus protein and numerous pus cells. Cultures revel] 
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Clinically, she has shown rather steady improvement as regards her sense of 
well-being, especially since being allowed to resume more normal activity. One 
comforting observation is that her blood pressure has remained within normal 
limits during this period. 

At this writing she has been taking Sulfamylon for almost two years in 
doses ranging from 6 to 12 Gm. per day along with molar sodium lactate in 
doses depending on repeated determinations of serum carbon-dioxide content. 
There have been no toxic reactions other than oeeasional nausea. On Sept. 1, 
194S, the Ps. aeruginosa was sensitive to 20 mg. per 100 ml., and on Nov. 11, 
1948, showed no growth even in 10 mg. per 100 ml. of Sulfamylon. 

DISCUSSION 

Obviously this patient lias not been cured by Sulfamylon. Undoubtedly 
there are obstructive phenomena, small abscesses, and much tissue necrosis 
surrounding the areas of calcification, providing a fertile field for bacterial 
growth and little chance for free drainage. That the prognosis is ultimately 
poor is evident. However, we feel that the use- of Sulfamylon lias prevented 
rapid progression of the disease and has prolonged the life of the patient. 

The character of the renal disease is vague. The urine is of low specific 
gravity; albuminuria is not prominent, and there is no hypertension in the 
absence of acute infectious episodes. Nitrogen and phosphate retention are not 
present to an excessive degree. Therefore, one would be inclined to believe that 
the lesion is predominantly tubular in location. 

Several interesting features of this case hear attention: 

1. The failure of any one agent other than Sulfamylon to control the Ps. 
aeruginosa infection as is well-demonstrated by the repeated acute episodes 
following withdrawal of the drug. 

2. The absence of anemia, leueopenia, skin rash or other toxic manifestation 
and the failure of the organism to develop appreciable resistance to the thera- 
peutic agent even after a period of two years of treatment. That Sulfamylon 
does produce some nausea when taken by mouth became evident early in her 
course, and, although every effort was made to substitute another more palatable 
drug, it was realized both by us and by the patient that only Sulfamylon offered 
the relief which she sought. 

3. The episode of severe acidosis on Dec. 29, 1946, occurred during a period 
in which the urea clearance was supernormal. This is usually interpreted as 
reflecting tubular damage. Since that time a patient with hydronephrosis and 
presumably tubular damage lias been treated with Sulfamylon and became 
markedly acidotic within two days. After correction of the acidosis be was 
placed on oral molar sodium lactate and has since remained free of acidosis. 
These observations led to an investigation of the effects of Sulfamylon on the 
formation of urine. 10 The ingestion of this drug is followed within a few hours 
by the excretion of markedly alkaline urine, the pH of which often approaches 
that of blood. This base loss persists for only a short time in normal individuals 
and is prevented by the previous administration of ammonium chloride. These 
findings arc similar to those of Hartmann and associates” in their stud}' of the 
effects of sulfanilamide on acid-base balance. Apparently the normal individual 
is able to recover from the effects of Sulfamylon on the renal tubules in a few 
hours. However, the fact that two patients with tubular damage were pre- 
cipitated into acidosis by the administration of Sulfamylon would seem to indi- 
cate that in the face of diminished tubular reserve one should give extra alkali. 

SCSrsTAKV 

A case of nephrocaleinosis complicated by persistent Ps. aeruginosa infection 
is presented and t lie results of treatment with Sulfamylon discussed. That 
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Sulfamylon lias been effective seems to be evident by the repeated episodes of 
severe illness following withdrawal of this drug. During a period of two years 
in which Sulfamylon has been given in doses ranging from 6 to 12 Gra. per day, 
no appreciable toxic reactions have been observed, and the infecting organism 
has shown little tendency to develop resistance to this agent,. Sulfamylon may 
cause severe acidosis due to base loss in the urine, especially in the presence of 
renal tubular damage, and should lie administered along with sufficient alkali 
to prevent this complication. For this purpose we have routinely employed a 
one molar solution of sodium lactate in doses ranging from 3 to 5 ml. per kilo- 
gram body weight per day, depending on the serum carbon-dioxide content. 
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REPORT OP A CASE OF POSTVACCINAL ENCEPHALITIS IN A FOUR- 
MONTH-OLD CHILD WITH RECOVERY 


Captain Herbert J. Jacobs, Captain Melville G. Magida, and 
Captain David R. Metcalf, Medical Corps 
Army or the United States 

T IIE purpose of this paper is to report a ease of postvaccinal encephalitis 
in infancy and to review the literature. The authors feel that such a report 
is of interest inasmuch as this clinical entity is exceedingly rare under one year 
of age. 

To our knowledge this is the first case of a patient under 6 months of age 
which has been reported in the American literature. Numerous reports of cases 
in children over the age of one year can be found in American, British, and 
Continental literature. 1 ' 15 ’ 3C> 37 ’ 11 Flexner 20 in 1929 stated that the disease was 
unknown in this country in children under the age of 6 months; and our 
review has failed to disclose any additional American cases. 

In the foreign journals, however, mention is made of this complication 
occurring in infants under six months of age. Sakoschansky 21 refers to the 
work Hewlett did in 1933 in which that author states that young infants are 
almost totally immune. Further, he reports a ease in a child 14 weeks of age 
occurring ten days after primary vaccination, mild in character, with recovery. 
Scott 22 in 1932 in his review of British and Continental literature reports 
twenty-two cases over a five-year period occurring in infants under one year 
of age. These were collected from British. German. Polish. French. Dutch, and 
Scandanavian sources; but the data are largely incomplete and inconclusive 
with regard to diagnostic findings. Thompson 23 states that in England G3 per 
eent of all vaccinations were done on infants under one year of age. In that 
age group nine cases of postvaccinal encephalitis occurred. In those vac- 
cinated over one year of age. or 37 per cent, eighty-four cases developed. In 
Holland he notes that in children under 2 years of age there is an incidence 
of one case in 13.531 vaccinations (0.002 per cent), while in the 3- to 12-year 
age group there is an incidence of one case in 3.555 (0.03 per cent). 

In American reports, Armstrong 24 in 1931 and Hcmpclman 2 ' in 193G con- 
curred with the low incidence in infancy. 

case report 

This 4-month-old white male infant was admitted to the Station Hospital 
on Jan. 31. 194S, with a chief complaint of listlessness of twenty-four hours’ 
duration. 

Past History . — The child was normal and full-term, delivered spon- 
taneously as a vertex presentation without instrumentation, after a normal 
pregnancy. Growth and development were normal. Previous status was un- 
remarkable with no history of contagion. 'Flic infant was breast-fed until the 
age of 3 months, at which time the mother placed him on a formula consisting 
of evaporated milk, water, and Karo syrup, on which he did well. Immuniza- 
tion for diphtheria-pertussis-tetanus was started (using the alum-precipitated 
combined preparation of Sharpe and Dohme) at the age of 2(4 months. The 
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full course was completed on January 19 at 3 1 /) months, when vaccination on 
the left deltoid by the multiple pressure method was performed. Primary 
reaction developed thereafter with erythema, vesiculation, crusting, and 
regional adenopathy. 

Present Illness . — One week prior to admission (five days after vaccina- 
tion) the child developed diarrhea characterized by the passage of ten to 
twelve greenish-yellow, watery stools unassociated with pyrexia or evidence 
of dehydration. Treatment was symptomatic and the diarrhea subsided after 
thirty-six hours. 

For three days prior to admission (starting nine days after vaccination) 
the mother noted that the child appeared sluggish, not playful as usual, and 
manifested occasional vomiting. This persisted until the day before admis- 
sion, at which time the child became somnolent, did not cry, and would not 
grasp proffered objects. Later in the course of the day involuntary move- 
ments of the left side of the face, corner of the right lip, and roving move- 
ments of the eyes were noted. This was associated with "failure to focus,” 
inability to follow objects, and "inward turning” of the left eye. Feeding 
and bowel habits were normal without evidence of associated systemic re- 
action or pyrexia. Because of these complaints hospitalization was sought. 

Physical Examination . — The child was a well-developed, well-nourished 
4-month-old white male, asleep during the examination, crying only with painful 
stimuli. The skin was clear except for a mild ammoniacal dermatitis of the 
groins. The anterior fontanel admitted one finger and was under normal 
tension. Examination of the eyes revealed the pupils to be round, regular, 
and equal, reacting to light. Objective following of light was absent. Irregu- 
lar gyrations of the eyes occurred, and paresis of the right lateral rectus and 
right inferior oblique muscles was noted as manifested by internal strabismus. 
The ears, nose, and throat were unremarkable. The lungs were resonant and 
clear to auscultation. The heart was normal in size and configuration with 
a normal sinus rhythm at a rate of 110 per minute. The abdomen was soft 
without palpable organs or masses. Neurological examination revealed the 
neck to be supple. There was no evidence of Kernig or Brudzinski signs. 
Examination of the cranial nerves revealed them to be intact with the excep- 
tion of the previously mentioned findings in the right VI and III nerves. The 
deep tendon reflexes were physiologic, the superficial reflexes active and sym- 
metrical, and the plantar response flexor. 

Course . — Lumbar puncture was performed shortly after admission. The 
dura was entered between L-3 and L-4, the cerebrospinal fluid was found to 
be under normal pressure, and 8 c.e. of clear fluid were removed. The cell 
count was 19, 96 per cent of which were lymphocytes and 4 per cent poly- 
morphonuclear neutrophiles. The Pandy reaction for globulin was negative 
Total protein was 20 mg. per cent, colloidal gold curve and Wassermann neg- 
ative. 


On admission hemoglobin was 11.6 Gm. (Sahli), red blood cells were 3 88 
million, white blood cells were 11,400 with 39 per cent polymorphonuclears 58 
per cent lymphocytes and 2 per cent monocytes. ’ 

The findings as noted remained unchanged until the second hospital day 
February 2) when the infant experienced the following reaction: coarse 
twitching of the right frontalis muscle and right upper lid, bilateral rotatory 
nystagmus abduction of the right arm associated with contraction of the 
biceps and rhythmic ‘pill-rolling” movements of the fingers The left arm 
was extended and promoted, and the right leg maintained in extensor spasm 
null domflexion of the great toe. Respirations were deep and irre-uhi at 
a rale of 14 to 18 per minute. The tongue was directed to the left with 
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coarse fibrillations over its surface. The picture changed intermittently with 
hvperextension of both upper extremities over the head. The total duration 
of this episode was forty-five minutes. Blood calcium was 9.2 mg. per cent 
and carbon-dioxide combining power 52 volumes per cent. 

The child for the remainder of the day was afebrile and took nourish- 
ment well, though remaining listless and manifesting persistent internal 
strabismus of the right eye. 

On the third hospital day, occasional twitching of the left arm was noted. 
During the morning feeding, which was poorly taken, paresis of the right 
upper extremity developed with failure to respond to painful stimuli. The 
feeding was followed by a paroxysm of coughing and regurgitation. This 
was rapidly succeeded by drawing up of the left side of the face, and twitch- 
ing of the nose and left facial muscles. Concommitantly the right lower ex- 
tremity became rigid, maintained in extensor spasm, and the fingers of the 
right hand tightly flexed. This was followed by slow, clonic movements of 
the right lower extremity and rapid, clonic movements of the right hand. 
The head was turned to the left and rapid, irregular, ocular gyrations were 
again noted. This episode lasted eight minutes, after which there was no 
alteration in physical findings. 

During the remainder of the hospital course there was no recurrence of 
a similar nature. By the fifth hospital day the child was alert and active. 
The right upper extremity was normal in function, ocular gyrations ceased, 
and internal strabismus of the right eye diminished, while the child regained 
the ability to follow light in all directions. The child was discharged on the 
seventh hospital day with minimal residual right internal strabismus. In all 
other respects the child was normal and active. Temperature never exceeded 
100° F. (R) throughout the hospital course, fluctuating between 9S.4 and 
9S.6° F. during the last three hospital days. Therapy was entirely symp- 
tomatic. 


EPIDEMIOLOGY 

A review of the literature 3 ’ 23 > - 4| 20> 2r> 35 reveals the following pertinent 
facts. Postvaccinal encephalitis is a complication of primary vaccination, 
rather than re-vaccination, 24 and is rare in infancy.’ 2 ' 20 ’ 2 ’- 22 - 24 ' 25 The type of 
vaccine used bears no relation to the complication. ”■ 13 The method of vac- 
cination, as well as the degree and character of the local reaction are also 
apparently unrelated. 3 ” A tendency for grouping of cases as to time and 
place has been noted. 9, 23 The incidence of the disease parallels the total 
number of vaccinations, though is not necessarily proportional. 23 The case 
rate of postvaccinal encephalitis is lower in the United States than in 
European countries. 24 ' 23 


PATHOLOGY 

The pathologic entity has been noted to involve the entire central nervous 
system. 2 ”' 3 "' 39 both white and gray matter, but particularly the former. The 
characteristic microscopic lesion is perivascular neurone demyelinization as- 
sociated with areas of extra- and intra-adventitial infiltration of leucocytes 
and glial cells. 24 ' 2S The spinal fluid is sterile with a moderate pleocytosis and 
increased protein. Xo inclusion bodies have been found. 29 

In comparing this pathologic reaction with that occurring after measles 
and the other exanthemata, it has been noted by Greenfield 23 that there is 
more perivascular infiltration and more complete demyelinization in post- 
vaccinal encephalitis. Further, Thompson 23 states that in encephalitis follow- 
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ing measles the gray matter is but little affected, while in postvaccinal en- 
cephalitis both gray and white matter are involved, though the predominant 
reaction occurs chiefly in the latter. 

PATHOGENESIS 

While the pathogenesis of postvaccinal encephalitis is still in doubt, four 
hypotheses have been postulated: (1) accidental; (2) caused 'by the virus 
itself; (3) activation of a latent neurotrophic virus already present; and (4) 
allergic. The weight of available experimental data indicates that the third 
theory is most likely. 23 ' 2S> 30 ’ 31 ’ 32 ’ 33 ’ 40 Rivers 33 supports this view in an- 
ology to the so-called fever blister. The most convincing evidence that the 
postvaccinal condition is caused by activation of some questionable virus is 
foimd in the clinically and possibly pathogen etically similar conditions occur- 
ring independently and following other exanthems. 

TREATMENT 

The results of therapy are inconclusive. An over-all review reveals a 
gross mortality of approximately 50 per cent with the remainder usually 
manifesting rapid and complete recovery 25 * 2C ’ 28 Symptomatic therapy, sul- 
fonamides, and convalescent sera 31 have not dramatically altered the course 
of this disease. 

SUMMARY 

1. A case of postvaccinal encephalitis with recovery in a 4-month-old 
child is presented. 

2. The literature from 1928 to date is reviewed and discussed. 
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A CASE OF MENINGITIS DUE TO PSEUDOMONAS AERUGINOSA 
(BACILLUS PYOCYANEUS) AND NEISSERIA 
FLAVESCENS WITH RECOVERY 

Lieutenant Colonel Ryle A. Radke and Captain Guy C. Cunningham, 
Medical Corps, United States Army 

M ENINGEAL infectious with Pseudomonas aeruginosa previously reported 
have been, in the main, due to involvement secondary to lumbar punc- 
ture, 1 ’ 4 penetrating head wound, 3 otitis media 17 * 19 or have been secondary to in- 
vasion of the blood stream from a primary focus in the umbilical cord 8 ’ 0 or 
abscess. 20 ’ 21 Several cases have been reported secondary to intrathecal admini- 
stration of contaminated materials. 3 - 5-7 Two cases have been reported in which 
the meningeal involvement appeared to be the primary involvement and not 
the result of systemic invasion from a recognized focus. Kliewe and Koch 10 
reported a case in a 3-year-old child with recovery after eighty clays in which 
the meningeal involvement appeared to be the only recognizable focus of in- 
fection, although they suggest that the primary site of infection was stomatitis. 
Vaughan, Beck, and Shelton 11 have reported a second case in a 40-year-old 
woman who became ill with headaches and in whom the first spinal puncture 
revealed 1,800 cells and from whose spinal fluid the Ps. aeruginosa was cultivated. 
Blood culture was negative and no primary focus was recognized. In a review 
of the literature of this subject Evans (1936) 12 reports that she was able to 
find twenty cases of primary meningeal involvement due to Ps. aeruginosa, most 
of them following lumbar puncture or septicemia. She discovered reports of 
three cases of infection with this organism in association with other organisms, 
namely, Friedlander’s bacillus, Mycobacterium tuberculosis, and staphylococci. 
In each instance, the infection was secondary to penetrating wound of the 
skull, otitis media, or lumbar puncture. In her estimate of the literature as 
recorded the mortality was 66.6 per cent. Those that did recover did so 
after protracted illness ranging from fifty-four to ninety days. Cairns, Duthie, 
and Smith 13 record three cases with fatal outcome treated with streptomycin 
intrathecally, combined with sulfonamide therapy in one case and sulfonamide 
and penicillin medication in the other two. 

Merworth, Rosenberg, and Pulito 22 report a case treated with streptomycin 
with recovery with residual neurological involvement which was thought to be 
due to intrathecal streptomycin. 

Sarah Branham 14 ' 15 reported in 1930 the isolation of Neisseria flavescens 
from a number of cases of meningitis occurring in an epidemic of about forty 
cases due to the meningococcus. As far as we have been able to determine, 
it has not been described as causing primary meningitis in association with 
another organism. The present case to be discussed combined the unusual 
feature of infection with Ps. aeruginosa and N. flavescens, both rare organisms 
in connection with meningitis, particulary primary meningitis with no de- 
monstrable portal of entry into the body. 

CASE REPORT 

The patient was a 3-year-old, white boy in excellent state of nutrition 
wio_had been healthy and normal, until June 4, 1948, at which time his mother 
From the Medical Service. Station Hospital, Fort Knox, Ky. 

00 



100 


THE JOURNAL OF PEDIATRICS 


noted that lie seemed somewhat less vigorous than usual in his play. On June 5 
lie refused his lunch and manifested a disinclination to play, complaining 
of feeling cold and finally having to be carried home. He appeared some- 
what drowsy to his parents and refused his supper. His fever was 102° F. 
lie fell asleep but cried out frequently in his sleep and vomited in the early 
morning of June 6. He was irritable and feverish and vomited again on 
awakening June 6. About 9:00 am, June 6 he lapsed into a semistupor from 
which he could be aroused with difficulty and he was brought to the hospital, ne 
had had no respiratory symptoms, no bowel disturbance other than the vomit- 
ing alluded to above, and there were no symptoms referable to the urinary tract. 
On admission he was irrational and cried out shrilly without external stimulus. 
Temperature was 101° F. His skin showed residual scai - s of a recent chicken pox 
There were no petechial hemorrhages. His spleen was barely palpable and there 
was a grade 1 systolic murmur at the mitral area. The eardrums were normal. 
Kernig's and Brudzinski s signs were present and he had a rigid neck. Lumbar 
puncture was done and cloudy fluid was withdrawn; 5,000 units of penicillin 
were injected intratlieeally at this time. Smear of this fluid contained 
numerous gram-negative cocci and diplocoeci of variable size, a few gram- 
positive cocci and diplocoeci of similar morphology and numerous grain-negative 
bacilli. Sugar was 30 mg. per cent, Pandy 2 plus, cells 980, 95 per cent 
polymorphonuclear leucocytes. On admission red blood cells were 3.42 million, 
hemoglobin 11 Gm. white blood cells 9,950, ncutropliilcs 66 per cent, lymphocytes 
32 per cent. A second spinal tap done that same day for the purpose of in- 
troducing streptomycin yielded a similar smear. Because of the pleomorphism 
of the organisms seen in the smear, it was decided to treat the patient with 
penicillin, 100,000 units every two hours, streptomycin .25 Gm. every three 
hours, and sodium sulfadiazine .75 Gm. at once intravenously and then 4 Gm. 
subcutaneously in three divided doses each twenty-four hours. In addition, 
15,000 units of streptomycin were introduced intratlieeally on the first hospital 
day and 25,000 units on each of the second and third hospital days. A 
presumptive diagnosis of influenza bacillus meningitis was entertained at this 
time, but the penicillin was included because of the baffling nature of the smear 
of the spinal fluid. Initial spinal fluid culture was reported as showing Ps. 
aeruginosa. Blood culture was negative. Chest x-ray was negative, throat 
culture reported as showing Neisseria eatarrhalis as the predominating organism. 
Spinal fluid culture taken the second day showed growth of N. flavcsccns and Ps. 
aeruginosa and the smear was similar to the one described above. This specimen 
bad 8,200 cells, 84 per cent polymorphonuclear leucocytes, sugar 16 mg. per cent. 
Cultures of spinal fluid on the third and sixth hospital days were negative. The 
course in the hospital was one of steady improvement. He was conscious and 
able to take nourishment by mouth on the second hospital day and was afebrile 
on the sixth hospital day. He developed minor convulsions on the third hos- 
pital day confined to the face and right arm. All medication was discontinued 
on the tenth hospital day. When lie was discharged from the hospital on the 
twenty-second day, he had some minor evidences of involvement of the vestibu- 
lar apparatus. "When re-examined thirty days later, there was no evidence of 
involvement of any nerve, either motor or sensory, his gait and station were nor- 
mal, and his Romberg was negative. 

DISCUSSION 

This case represents as nearly as can be determined simultaneous involve- 
ment of the meninges with two organisms rarely primarily invasive and without 
evidence of a primary focus of infection. The smear of the spinal fluid taken 
on admission contained both organisms and although the X. flavcsccns was not 
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recovered from the first specimen culturally, it was readily recovered from the 
specimen taken the next day and was seen in the first three. No evidence of the 
gastrointestinal or genitourinary tract being involved was secured and chest 
x-ray was negative. In retrospect the N. catarrhalis found in the throat culture 
may have been the N. flavcsccns; however, this was not proved. His prompt 
lecovery without residuals is in sharp contrast to the previously described cases 
of Ps. aeruginosa meningitis and is probably due to the fact that his mixed in- 
fection made him critically ill in a short time, thus bringing him under treat- 
ment very early. It seems likely that the convulsive disorder seen on the third 
hospital day was a result of intrathecal streptomycin medication, although this 
cannot be stated categorically. The cases of N. flavcsccns meningitis described 
by Branham were similar in com sc to meningocoeeic meningitis, and the onset 
of this boy’s illness is reminiscent of such an illness. 

SUMM \RY 

1. A case of meningitis due to simultaneous invasion with N. flavcsccns and 
Ps. aeruginosa is presented. 

2. It is thought that this represents the only reported case of primary in- 
volvement of the meninges due to Ps. aeruginosa in company with another or- 
ganism with no injury or portal of entry through infected ear or lumbar punc- 
ture. 

3. Conversely, it is believed that this is the only reported case of N. flavcsccns 
invading the meninges in company with another organism. 

4. Prompt recovery is attributed to the fact that the fulminating character 
of the illness brought the patient under tieatment very early in the course of 
the disease. 

5. Streptomycin is believed to have played a vital role in the recovery 
of this patient. 

6. Convulsions occurred which were thought to be due to intrathecal strep- 
tomycin. 
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Clinical Conference 


CONFERENCE AT THE CHILDREN’S MEMORIAL HOSPITAL OF 

CHICAGO 

Dr. J. A. Bigler and Dr. Stanley Gibson 
Case 1. Congenital Dermal Sinus 

Dr. Leininger. — Chief complaint: Prolonged intermittent fever; irrita- 
bility. 

We are presenting the case of a 22-month-old white male infant who appar- 
ently had enjoyed good health up until the present illness, which dates hack to 
the third week in May, 194S, when a small dimple over the lumbar area of the 
back began to discharge a thin, yellow material. This continued on and off until 
July, 4, at which time the father observed that there was no longer any dis- 
charge present. That evening the child vomited and was found to have a rectal 
temperature of 102° F. The next morning he developed generalized malaise and 
his fever persisted. He was seen by a pediatrician in Grand Rapids, Mich., and 
the parents were told that he had a mild infection of the throat and ears. The 
following day be seemed somewhat improved: however, on July 7 be was more 
irritable and his temperature again rose to 102° F. On the eighth day of July 
he was admitted to Butterworth Hospital, Grand Rapids, Midi., because of 
stiffness of the neck. A lumbar puncture was performed and the spinal fluid 
was cloudy with 1,5S4 cells, 90 per cent of which were polymorphonuclear leu- 
cocytes. The sugar was 35 mg. per cent. The Pandy was one plus. No growth 
was obtained upon culture. Urinalysis was negative. The red blood count was 
4,400,000 per cubic millimeter. The differential revealed 74 per cent neutro- 
philes, S per cent lymphocytes, and IS per cent monocytes. Penicillin 100,000 
units every three hours, streptomycin 25,000 units every three hours, and ade- 
quate doses of sodium sulfadiazine were instituted. The penicillin and strep- 
tomycin wore discontinued after one week of therapy. His progress while in the 
hospital was uneventful except for occasional spikes of fever during the first 
week. He was finally discharged from the hospital July 2S with a spinal fluid 
which showed a cell count of 62. 80 per cent of which were neutropliiles, and 
a sugar of 39 mg. per cent. He was asymptomatic until two days later, when 
he again became quite irritable and his temperature rose to 102° F. Because 
of continued elevation of temperature he was readmitted to the hospital on 
August 2, at which time spinal fluid examination revealed 1,320 cells, 40 per 
cent of which were neutropliiles, and a one plus Pandy. The complete blood 
count was essentially unchanged. lie was siven glueosulfadiazine, streptomycin, 
and penicillin. He continued to run an intermittent, febrile course but was not 
drowsy and only slightly irritable. There was a mild stiffness of the neck and 
back. On August 5 a lumbar puncture revealed 900 cells, 60 per cent of which 
were neutropliiles. and a one plus Pandy. X-rays of the mastoids were negative. 
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A tuberculin test (1:1,000 0. T.) was negative. Urinalysis was negative. Be- 
cause of the persistent, low-grade, otitis media which seemed to he present, an 
otolaryngologist was called in concerning the advisability of a bilateral myring- 
otomy. He did not feel that the procedure was indicated. A neurosurgeon 
had been consulted concerning the dimple in the skin over the lumbar area and 
its possible relationship to his present illness. He believed that a pilonidal sinus 
was present and that it had no relationship to the meningitis. 

On admission the child appeared surprisingly well in view of liis illness for 
the past month. The only positive findings upon examination were mild irrita- 
bility, a slightly stiff spine, and apparently mild pain upon flexion of the neck; 
however, there was no actual nuchal rigidity. The ICernig and Brudzinski signs 
were negative. Fuudoseopic examination revealed no papilledema. Both tym- 
panic membranes appeared slightly reddened but there was no bulging, per- 
foration, or discharge. 

A lumbar puncture was performed and a cloudy fluid containing 638 cells, 
90 per cent neutrophiles, was obtained. The Pancly was one plus. The protein 
was 37 mg. per cent, the sugar 38 mg. per cent, and the chlorides 749 mg. per 
cent. Anaerobic and aerobic cultures were taken. No growth was obtained 
on the latter but Brewer’s tliioglycollate media revealed a growth of gram- 
negative, pleomorphic bacilli showing bipolar staining. Attempts to subculture 
this organism were unsuccessful and a Quellung reaction was negative. Complete 
blood count was essentially the same as before except that there was now a milk 
leucocytosis (16,300 per cubic millimeter). Urinalysis was negative. 

The child was placed on a general diet and specific therapy, consisting of 
125,000 units of streptomycin subcutaneously every three hours, 30,000 units 
of penicillin every three hours, and 1.5 grains of sulfadiazine per pound of body 
weight per day in divided doses every four hours. 

X-rays of the skull and mastoids were reported as normal. Dr. George S. 
bivingston examined the child and believed that the initial ear infection coulcl 
have been responsible for a serous meningitis, which would explain the absence 
of pyogenic organisms in the cerebrospinal fluid. He doubted the presence of a 
brain abscess and felt that the significance of the sinus over the lumbar area 
should be evaluated by Dr. Douglas N. Buchanan. Dr. Buchanan reviewed the 
history and examined the child on August 11, at which time he observed that the 
sinus was present in the center of a small, flat hemangioma. He pointed out 
that' this sinus was over the area of L 5 , rather than lower down in the usual re- 
gion of a pilonidal sinus. His diagnosis was congenital ectodermal sinus with 
probably a deep abscess, and he felt that the recurrent meningitis was unques- 
tionably a complication of the dermal sinus. He recommended that a neuro- 
surgeon remove the dermal sinus in its entirety after the present infection had 
subsided completely. Because of the nature of the illness, he prognosticated that 
in spite of continued adequate therapy, recovery would be quite slow. 

Upon his suggestion, the therapy which had been instituted at the time of 
admission was continued and spinal fluid examinations were obtained at weekly 
intervals. On August 16 the spinal fluid contained, 1,510 cells, 94 per cent of 
which were neutrophiles. The previous results were once again obtained upon 
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attempting to culture the organism. The protein was 102 mg. per cent, sugar 
24 nig. per cent, chlorides 696 mg. per cent. On August 23 another spinal tap 
revealed 1,020 cells, 96 per cent of which were ncutropliiles. The protein was 
96 mg. per cent; sugar 22 mg. per cent; and the chlorides 699 mg. per cent. No 
organisms were obtained upon cultures. A specimen of the original organisms 
cultured has been sent to the Illinois State Public Health Laboratory; however, 
no report has been received up to the present time. 

"While in the hospital the patient followed a fairly uneventful course. He 
was occasionally irritable but never manifested a cerebral cry or pronounced 
nuchal rigidity. Fundoscopic examination continued to be negative and no 
localizing signs attributable to a space-occupying cranial lesion were ever ob- 
served. In spite of the prolonged streptomycin therapy he had shown no evi- 
dence of eighth-nerve irritation or deafness. He had a fairly good appetite 
during his stay in the hospital and gained two pounds in a period of three weeks. 
An interesting feature of his course in the hospital was his temperature curve. 
In spite of fairly high doses of penicillin, streptomycin, and sulfadiazine, he 
continued to have an intermittent, spiking fever (up to 103° F.), usually once 
a day. 

Dr. Buchanan was consulted August 24. The temperature curve and the 
most recent spinal fluid findings were described to him. He believed that the 
present therapy was adequate in dosage and method of administration and that 
continued therapy would be necessary for at least four to six weeks more. In 
view of the fact that there were adequate hospital facilities and professional 
care, including a neurosurgeon, in Grand Rapids, Mich., he recommended that 
the child be transferred back to Buttenvorth Hospital for continued care and 
final treatment of the present illness. Such arrangements were made with the 
referring pediatrician and the child was discharged Aug. 25, 194S. His further 
progress will be reported to us at a later date. 

This is the fourth case of congenital dermal sinus which has been observed 
at Children’s Memorial Hospital, two of the previous cases having been reported 
by Walker and Bucy in 1934 following surgery at Bobs Roberts Hospital. The 
other unreported case at this hospital is that of a child who has not yet been 
discharged and who is receiving treatment by the orthopedic department. for 
multiple congenital orthopedic anomalies. She was first seen at one year of 
age, at which time her presenting symptoms were paresis of the left leg and 
paralysis of the right leg. A diagnosis of myelodysplasia (T c — S = ) and a con- 
genital dermal sinus at L„ was made. Surgical excision of the sinus was recom- 
mended at a later day; however, shortly thereafter she developed an influenzal 
meningitis which was treated successfully with streptomycin for seven days 
and sulfadiazine for fourteen days. Surgical excision has been deferred since, 
because the advisability of such a procedure has been questioned in view of the 
extensive myelodysplasia. At the present time the child has paresis of the left 
leg, paralysis of the right leg, and fecal and urinary incontinence. 

Congenital dermal sinus is a relatively rare condition, as manifested by the 
fact that most of the pediatric textbooks and texts on pediatric neurology devote 
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usually less Ilian one-lialf page to a complete discussion of this medical entity. 
A review of the literature also reveals that only nineteen such cases have been 
described. Table I lists these cases, the age at which the disease was first ob- 
served, and the level at which the dermal sinus entered the vertebral column. 


Table I* 


AUTHOR 

Clark (191S) ~ 

Moise (1920) 

Bipley and Thompson. (1928) 

Sharpe and Sharpe (192S) 

Ottonello (1933) 

Hipsley (1933) 

Walker and Bucy No. 1 (1934) 

Walker and Bucy No 2 (1934) 

Walker and Bucy No. 3 (1934) 

Hamby (1930) 

Stammers No. 1 (1938) 

Stammers No. 2 (1938) 

Boldrey and Elvidge (1939) 

Kooistra (1942) 

O’Connell (1942) 

Shenkin, Hunt and Horn (1944) 

Waring and Pratt-Thomas No. 1 (1945) 
Waring and Pratt-Thomas No. 2 (1945) 
Cliff ton and Rydell (1947) 


level I 
~ C4 

51 

52 
Til 
T3 
T1 
T4 
L4 
L5 
L3 

51 
S4 
L5 
T3 
L4 

52 
L5 
L 3 
S2 


AGE 
13 years 
IS years 
31 months 
3 years 
20 years 
3 years 
5 years 
3 years 

3 years 
20 years 

2 years 

4 years 
24 years 

19 years 
4 years 
2 years 
10 years 
10 months 
22 years 


•From Cliffton, Major E. E., and Rydell, Lt. J. R. : Congenital Dermal (Pilonidal) Sinus 
With Dural Connection, J. Neurosurg. 4: 240, 1947. 


Walker and Bucy (1934) pointed out that although pilonidal sinus was a rela- 
tively common occurrence, the instances in which a connection with the subdural 
or subarachnoid space was demonstrated, either at surgery or by clinical signs 
of localized abscess or meningitis, were relatively uncommon. By referring to 
the above table it can be seen that there have been only six such cases where a 
sacrococcygeal sinus was present. In significant contrast to this observation is 
the fact that such a communication has been demonstrated in all reported cases 
of congenital dermal sinus of the lumbar, thoracic, or cervical areas. The most 
commonly encountered complication of a congenital dermal sinus has been a 
subdural or subarachnoid abscess with resultant neurologic findings due to pres- 
sure and adhesions (paraesthesia, paralysis, fecal and/or urinary incontinence). 
Meningitis has occurred in at least eight of the previously reported cases (Moise, 
1926; Ripley and Thompson, 1928; Walker and Bucy, 1934; Stammers, 1938; 
O’Connell, 1942; Shenkin, Hunt, and Horn, 1944; Waring and Pratt-Thomas, 
1945). Recurrent meningitis has been observed in several instances, and for 
this reason the possibility of a congenital dermal sinus should be considered in 
any case where a child has suffered from recurrent attacks of meningitis. 

Clinically, the diagnosis of congenital dermal sinus has seldom been made 
prior to the onset of symptoms due to a complicating infection; however, if one 
is aware of this medical entity and thorough in all routine physical examinations, 
the diagnosis can be made in an otherwise apparently normal child. The sinus 
usually lies in the midline of the back and is discernible on the surface of the 
skin as a tiny dimple, pinpoint in size, which usually lies in the center of a 
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small area of pigmentation. At surgery the sinus is observed to course per- 
pendicularly to the skin through the soft tissues as an ectodermal tube 3 to 10 
mm. in diameter. Its course continues through a bony defect in the vertebral 
column, usually at a point cephalad to the skin dimple. A spina bifida occulta, 
therefore, is usually observed (only one case has been reported where a spina 
bifida occulta was absent, Walker and Buev, 1934). The skin dimple can best 
be demonstrated by examining it through a plus S lens of an ophthalmoscope. 
The diagnosis of congenital dermal sinus can, therefore, be made upon the 
observation of a tiny skin dimple in the midline of the back over the lumbar, 
thoracic, or cervical area, with concomitant spina bifida occulta. 

The origin of congenital dermal sinus and its relationship to pilonidal sinus 
are controversial issues. Previous investigators have suggested that sacrococcy- 
geal sinuses, or so-called pilonidal sinuses, arise from the vestiges of the medul- 
lary canal (Herrmann and Tourneux, 18S7; Mallory, 1S92; Gage, 1935-36; 
Oehlccker, 1926; Weeder, 1933; Slienkin, Hunt and Horn, 1944; and Cliffton 
and Rvdell, 1947). Walker and Buey (1934) point out that such an origin is 
not conceivable in dermal sinus occurring in the higher segmental levels, and 
that some other explanation must be given. They conclude that at the time 
when the cutaneous-epithelial ectoderm and the neuroepithelial ectoderm should 
have separated (first month of intrauterine life), the cleavage between them 
was incomplete at the particular point where the sinus occurred; thus the neural 
tube carried down with it a narrow invagination of the skin, clothing it with 
a mesodermal covering continuous with its own connective tissue covering, the 
meninges. Whether this same explanation of the etiology is true for pilonidal 
sinus is a matter for conjecture, but it is at least a possibility (Fere, 1878; 
Stone, 1924; and Fox, 1935). 

Dr. Ginsox. — Do these cases all have meningitis? 

Dr. Leixinger. — Eventually, yes. The first symptoms may be due to abscess 
formation at the end of the sinus with pressure symptoms. Findings of a sterile 
or serous meningitis may be present, but eventually all patients will develop a 
bacterial meningitis. 

Dr. Bigler. — Should a dermal sinus he removed surgically as soon as de- 
tected, even in the absence of symptoms? 

Dr. Buchanan. — Yes, because of the fact that we feel that infection even- 
tually complicates any case of dermal sinus. Surgical removal is much simpler 
before this complication has arisen. 
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Case 2. Infectious Hepatitis 

Dr. Leinixger. — Chief complaint: large abdomen; yellow skin. 

This child was bom Sept. 26, 1947, was admitted to the Children’s Memorial 
Hospital on July 20, 1948, and died on July 28, 1948. 

This 10-month-old female infant of Jewish extraction was apparently well 
until three or four weeks prior to admission, when the parents noted that her 
abdomen was getting progressively larger. During this time she acquired a 
dark yellowish tinge to the skin and was somewhat apathetic. Her urine 
became unusually yellow and sometimes almost greenish-yellow. She was 
having approximately two bowel movements a day and these were foul-smellin", 
light cream in color, foamy, and well-formed. She vomited on three or four 
occasions but this consisted only of ingested food and there was no bile or 
blood observed. The patient was seen by Dr. Alfred Traisman, who advised 
admission to the hospital for investigation. 

Past history revealed a normal pregnancy and a normal full-term deliverv. 
She weighed 6V2 pounds at birth. She had been in good health except for 
occasional colds Development was slightly delayed in that at 10 months 
she could not sit by herself and no teeth were present. She received her 
whooping cough immunization at 7 and 8 months of age and her diphtheria- 
tetanus at 9 months. There was no history of exposure to phenol, benzol, or 

persons ill with jaundice. The family history was essentially negative. 

Physical examination upon admission revealed a well-nourished but onlv 
faiily well-developed, mildly jaundiced, female infant, in no acute distress 
The only other positive findings were noted on examination of the abdomen 
It was distended, hut there was no evidence of a fluid wave. The liver was 
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down two fingerbreadths and the spleen was questionably palpable. The 
diagnostic impression was obstructive jaundice. 

On .July 22 small, round, hard, movable nodes were felt in both inguinal 
regions and in the axillae. The liver seemed larger and more tender. The 
jaundice was more pronounced. The patient went downhill gradually and on 
July 22 she was dyspneic and stuporous. Oxygen, intravenous fluids, and 
penicillin were administered. Later that day the child went into coma and 
had an emesis of coffee-ground material. Twitching and carpopedal spasms 
were noted, for which calcium gluconate and blood were administered. The 
respirations became even more labored and numerous eechymotic areas were 
noted. The patient expired the following day. Fever was present only termin- 
ally and while in the hospital she received only one transfusion, consisting of 
TO c.e. of compatible blood on July 2T. 

Laboratory examinations . — Laboratory examinations revealed the following: 

Blood: On July 21, hemoglobin was 12.5 Gin.; red blood cells 4,300.000; 
white blood cells 11,400; platelets 218,000. Differential count was polymorpho- 
nucleai’s, segmented 23. stabs 5; lymphocytes 71; monocytes 1; reticulocytes 4.5 
per cent. July 27 hemoglobin was 10.S; red blood cells 3,490,000; white blood 
cells 29,750; platelets 23S,000. Differential was polymorphonuclcars segmented 
6, stabs 5; lymphocytes 19; monocytes 12. atypical lymphocytes 5S. Coagulation 
time was 3t/o minutes (normal 2 to 4). Bleeding time 2*4 minutes (normal 
t/o to 3). Tourniquet test was negative. 

Blood Wasserman and Uantoux 1-1,000 were negative. 

Bone marrow biopsy done on July 26 showed that the predominant cell 
was an abnormal marrow constituent. "It suggests a malignancy which has 
invaded the bone marrow.' 5 (Dr. Pierce.) 

Blood chemistry on July 23 showed an icteric index of 71 (1 to 6 normal); 
cholesterol 316 (150 to 230 normal); eephalin flocculation 4 plus (normal 0) 
and on July 26 icteric index was 108. cholesterol 308. Van den Bergh gave 
an immediate direct reaction and an indirect positive strong. Ileterophile 
agglutination was 1/32. 

Urinalysis on July 20 showed bile 2 plus, but otherwise was negative. 
Benzidine was negative. Culture showed Escheriehii coli. Urobilinogen 1.2 mg. 
per 100 c.e. (normal 0 to S mg.). 

Stool on July 20 showed urobilinogen 1 plus (normal 1 to 3 plus); un- 
changed bilirubin 0 (normal 0); benzidine negative. 

Radiologic report July 20 showed that flat plate of the abdomen was 
negative. On July 21, the chest was negative but the abdomen suggested the 
presence of fluid. On July 23 an intravenous pyelogram was negative. 

Dr. Pedyis. — The major problem in this ease was to discover the etiology 
of the jaundice. lienee we will begin this discussion by reviewing some of the 
more recent information on this subject. 

Jaundice may be defined as a discoloration of the body tissues and fluids 
by bile pigment. The liver cells help to form bile which is made up of bile 
salts, bile pigment, cholesterol, mucin, mineral salts, lipid fractions, and urea. 
We are piimarily interested in the bile pigment-bilirubin which is the cause of 
jaundice. Bilirubin is derived from hemoglobin. Hemoglobin is made up of 
4 per cent heme, which is a ferrous complex of protoporphyrin, and 96 per cent 
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globin. It is taken up from the blood by phagocytic cells which are anchored 
within the capillaries of the liver, spleen, and bone marrow — reticuloendothelial 
system, where it is split. Oxidation occurs and the ring opens with the forma- 
tion of vcrdohemoglobin. Verdohemoglobin is actually a biliverdin-iron-globin 
complex. The iron is split off and travels in the globulin fraction of the 
plasma, leaving the bilirubin globin which remains with the serum albumin. 
The globin remains attached to the bilirubin until it passes through the liver 
cells, where the latter is converted into sodium bilirubinate and is excreted 
into the bile canaliculi with the rest of the bile. Bilirubin globin exhibits a 
delayed or indirect Van den Bergli reaction and is not excreted in the urine, 
whereas sodium bilirubinate exhibits a prompt Van den Bergh and is readily 
excreted in the urine. When the bile reaches the duodenum the bilirubin is 
reduced by bacteria to mesobilirubinogen and to stereobilirubin ogen. These 
together are known as urobilinogen. The former on exposure to air is oxidized 
to urobilin 9 alpha, the latter to stercobilin. These two collectively are known as 
urobilin. 

The urobilinogen is either 1 excreted in the feces as urobilinogen, or 2 re- 
absorbed from the intestine into the blood stream where it is either 11 conducted 
to the liver and re-excreted in the bile or b conducted to the kidneys and 
excreted in the urine. 

Various methods have been used for estimating the amount of bile pigment 
in the body fluids. The Van den Bergh reaction is probably the best known 
of these and has formed the basis of several classifications of jaundice. In the 
older qualitative method of doing the test four types of reaction can occur: 
(1) immediate direct — this measures the direct reacting bilirubin, that is, the 
sodium bilirubinate; (2) delayed (30 seconds to 2 hours)— this measures the 
indirect reacting bilirubin, that is, the bilirubin globin; (3) Biphasic (im- 
mediate color gradually deepening) — this measures the direct and indirect 
bilirubin-, (4) Negative — no bilirubin is present. 

The newer, quantitative method of doing the Van den Bergh test is a 
photoelectric method. The first part of the test measures total bilirubin, that 
is, sodium bilirubinate and bilirubin globin. The second part of the test 
measures the direct or sodium bilirubinate. In order to get the indirect type 
bilirubin globin, one subtracts the latter from the former. This method gives 
accurate figures and also has the added advantage that the D (direct) over T 
(total) ratio is instructive, 70 per cent usually being found in the obstructive 
type of jaundice, 15 per cent in the hemolytic type, and 40 per cent where 
liver damage occurs with impaired excretion and obstruction. 

The delayed or indirect reaction measures the bilirubin which the liver 
has failed to remove from the blood, that is, bilirubin globin. The immediate 
or direct reaction measures the bilirubin which has passed through the liver cells 
into the bile canaliculi and which has subsequently found its way hack into the 
blood because of obstruction of duets or necrosis of liver cells. This is sodium 
bilirubinate and in this ease the whole bile containing bile acids and cholesterol 
as well as the bilirubin lias been regurgitated into the blood. 
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With the true direct reaction in the blood it is found that the urine contains 
bilirubin and may contain bile salts as well. This is because the sodium bilirubin- 
ate is unbound and, therefore, can pass through the kidneys. 

With the indirect reaction there are no bilirubin or bile acids present 
in the urine; however, there is an increase in urobilinogen. This is due to the 
fact that the bilirubin globin is bound to plasma protein and so cannot pass 
through the kidney filter. The urobilinogen is increased (1) because more 
bilirubin is excreted to the intestine and so more urobilinogen is formed and 
subsequently is absorbed back into the blood and (2) because there is subnormal 
function of the liver and it therefore removes less urobilinogen from the blood to 
be re-excreted in the bile. 

With the direct reaction in the blood the fecal urobilinogen is decreased 
because the liver has difficulty excreting the bilirubin into the intestine. With 
the indirect reaction the fecal urobilinogen is increased because there is an 
increased production of bilirubin and hence an increased formation of urobili- 
nogen in the intestine. 

The icterus index is a useful guide in following patients with jaundice; 
however, it has the disadvantage that it measures the presence of any pigment 
in the blood, not only bilirubin. 

Rich has suggested the following classification of jaundice: 

1. Retention Jaundice. — This is due to the overproduction of bilirubin 
combined with subnormal liver function due to various causes. The liver 
shows cloudy swelling and atrophy but there is no necrosis or blocking of ducts. 
The blood shows an indirect Van den Bcrgh reaction. There is an increase 
of urobilinogen in both the urine and stool. 

2. Regurgitation Jaundice . — This is due to the rupture of bile canaliculi 
from various causes. The liver shows necrosis of cells and obstruction of bile 
duets. The blood shows a direct Van den Bcrgh reaction. The urine shows 
an increase in bilirubin and bile salts but a decrease in urobilinogen. There 
is a decrease of urobilinogen in the stool. 

If one now considers the data presented with regard to the ease of M. L. B., 
it is apparent that this was primarily a regurgitation type of jaundice. Further- 
more. all of the possible causes of regurgitation jaundice can be easily ruled 
out with the exception of infectious hepatitis, acute yellow atrophy, and tumors 
of the liver. The following brief review of the latter conditions may help to 
clarify the problem. 

Epidemic catarrhal jaundice and nonspirochetal jaundice became known 
as infectious hepatitis in 1937, when it was realized that the infection is local- 
ized in the liver rather that in the duodenum and large bile ducts. The term 
homologous serum jaundice is used to refer to hepatitis artificially acquired 
from any cause. The clinical picture is the same as in infectious hepatitis; 
however, the incubation period is longer in serum jaundice, and having one 
of these does not give immunity to the other. Furthermore, the stools are 
infective only in infectious hepatitis. It is probable that there arc two types of 
hepatitis virus which are closely related. At the present time homologous 
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scrum , -jaundice includes cases acquired after the administration of yellow fever 
vaccine, measles antiserum, mumps, convalescent serum, and transfusions. 

The etiologic agent in this disease is a specific virus; however, it has not 
been grown in the laboratory. 

A susceptible person acquires the condition from a patient with the disease, 
probably by droplets, contaminated food, or water. The possibility of non- 
icteric patients as potential carriers is being explored. 

The onset of the disease may be grippelike in nature or consist chiefly of 
gastrointestinal symptoms of an abrupt or gradual nature. In children, apathy, 
listlessness, and drowsiness are very common. Usually the first signs are bile 
in the urine, followed by yellow sclerae and yellowness of the skin which last 
about two weeks. If the clinical picture of hepatitis persists for more that 
three weeks, one should reconsider the diagnosis or think of irreversible changes 
in the liver which are going on to acute yellow atrophy. In addition, there 
are frequently anorexia, vomiting, abdominal pain, diarrhea, gray-colored stools, 
headache, fever, central nervous system symptoms, backache, and edema. On 
examination one notes the jaundice, the enlarged liver, and occasionally an 
enlarged spleen. 

Laboratory findings usually reveal a white blood count which ranges from 
10,000 to 12,000 and falls to 8,000 with a relative lymphocytosis. The liver 
function tests vary. The Van den Bergh is direct at first, then diphasic as 
recovery begins, and in the terminal phase of recovery is indirect. The urinary 
urobilinogen is increased at the onset of the jaundice, then disappears when 
complete regurgitation of bile occurs, only to reappear again with recovery. 
The urobilinogen is decreased in the stools. 

The prognosis in this condition is good. The mortality is 0.1 per cent 
to 1 per cent. 

Acute yellow atrophy is caused by various toxic agents including the heavy 
metals, mushroom poisoning, and infections. Clinically the picture is very 
similar to infectious hepatitis except that the patients’ jaundice and symptoms 
become rapidly worse and they die within a short time. 

The tumors of the liver can be divided into two groups, primary and 
secondary. In the primary type, the benign variety are usually very slow-grow- 
ing and the malignant equally rapid. The latter may show evidence of local and 
generalized spread. In the secondary type, neuroblastomas are the commonest 
and here one has the signs of the original lesion. 

With the above possible diagnoses in mind, we will now go on to a de- 
scription of what was actually found at post-mortem examination. 


SUMMARY OF PATIIOI.OOY 


The body was that of a fairly well -developed but poorly nourished white 
female infant with dark yellowish discoloration of the skin, sclerae, and mucous 
membranes. On internal examination all the viscera showed ’ a yellowish 
discoloration. 


There was a moderate, generalized lymphadenop; 
the lymph nodes were liypcrplnstie and congested. 


rthv and microscopically 
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Both lungs showed only scattered hemorrhages but microscopically there 
was evidence of passive congestion and scattered areas of atelectasis. 

The spleen was moderately enlarged, weighing 34 Gm. (normal 22). It 
was purplish-red in color, smooth, and firm in consistency. On cross-section 
it appeared normal. However, microscopic examination showed evidence of 
passive congestion. 

The intestine was filled with a dark brownish-black material which was 
probably indicative of hemorrhage; however, the mucosa appeared normal. 

The organ which showed the most marked changes and the one which 
interested us most was the liver. It weighed 344 Gm. (normal 274). On gross 
examination it was noted to be enlarged, reddish-brown in color, smooth, and 
firm in consistency, except for two small areas, one in the right lobe and the 
other in the left lobe of the liver; these were yellow in color and firmer in 
consistency than the remainder of the liver. On cross section the latter 
areas were very light brown in color, homogeneous, and fairly well-demarcated 
from the surrounding parenchyma. The parenchyma was pinkish-brown in 
color and the lobulations could not be made out distinctly. 

The gall bladder and the biliary duets appeared normal. 

On microscopic examination of the red areas, or the so-called normal-look- 
ing parts of the liver, it was noted that the liver cells had disappeared com- 
pletely, but the lobules could still be outlined by proliferating ducts. The 
sinusoids were present and greatly engorged. The reticulum framework of the 
lobules was not destroyed and throughout there were scattered numerous, 
inflammatory cells and macrophages. This was the result of a destructive 
process, the entire lobules throughout, large areas of the liver having been 
reduced to skeletal frames. Here, where the inflammatory reaction is so 
evident, is where the name hepatitis originated. These changes begin in the 
central part of the lobule and any fragment of hepatic parenchyma that still 
remains is found in the peripheral zone. In the area of destruction some 
of the inflammatory cells have engulfed small granules of yellow pigment 
(lipofusein). It is probably a normal pigment of the liver cells which is liberated 
and rapidly phagoeytosed when these cells disintegrate. This serves as an 
indicator of breakdown of hepatic parenchyma. The rapid cell destruction and 
removal of the debris is very characteristic of this type of atrophy and distin- 
guishes it from those caused by heavy metals and poisons, where there is 
evidence of cell death. 

In the nodular yellow areas the tissue was in a state of regenerative hy- 
perplasia. The hepatic cells had been formed but the architectural pattern 
only rarely approached the normal. It began with the presence of binucleated 
or multinueleated liver cells extending from the remaining portions of hepatic 
columns into depleted stroma. The marked degree of ischemia of the hy- 
perplastic tissue stood out in contrast to the great engorgement of the tissue in 
the areas of red atrophy. Beside the regenerative changes in the liver cells there 
were proliferative changes in the bile ducts, especially in the septal duets. 

During the last war Lueke had the opportunity to study 125 cases of 
fatal epidemic hepatitis. He was able to show that idiopathic yellow atrophy 
represents the extreme lesion of epidemic hepatitis and, further, that this 
yellow atrophy differs anatomically from the yellow atrophy caused by heavy 
metals and other chemical agents, that of eclampsia, and that of a number of 
bacterial infections. 
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The pathologic lesions described in the case of M. L. B. are typical of those 
seen by Lucke. Furthermore, the clinical picture and laboratory findings 
which lie found in the reviewing of his cases arc also very similar. This proves 
undoubtedly that we were dealing with a case of hepatitis that went on to 
yellow atrophy. 

The next problem was to determine where this child contracted her disease. 
Homologous serum jaundice was ruled out by the fact that she had not 
deceived any convalescent sera or transfusions prior to her illness. Hence she 
must have contracted infectious hepatitis from a carrier, who to this date 
lemains undiscovered. 

Dr. Bigler. — ■'Why was the urobilinogen level quoted within normal limits? 

Dr. Poms. — In this type of jaundice the obstruction is not complete and 
therefore some sodium bilirubinate can net tlirouah to the intestines where it 
is converted into urobilinogen and therefore appears in the stools. Some of the 
urobilinogen is reabsorbed and so again a small amount appears in the urine. 

Dr. Bigler. — How do you differentiate between infectious hepatitis and 
acute yellow atrophy? 

Dr. Pedvis. — The course in yellow atrophy is much more rapid, all the 
functions of the liver are depressed to very low levels, and tyrosine is found 
in the urine. 

Dr. Bigler. — Is choline or methianine of value in the treatment of this 
condition ? 

Dr. Pedvis. — A recent review in the bulletin of the Johns Ilopkins Hospital 
concludes that these substances are only of questionable value in the treatment 
of chronic liver disease. 
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Case 3. Barbiturate Poisoning 

Dr. Leininger. — Chief complaint: headache, staggering gait, coma. 

We are presenting the clinical history of a 10-year-old boy udio w r as 
admitted to Children’s Memorial Hospital in a comatose condition and whose 
illness, according to the history obtained from the parents, apparently began 
one month ago. The onset and course up to two days before admission was 
marked bv frontal headache without nausea or vomiting. There bad been no 
particular localization ot this headache to the right or left side. The headaches 
had been frequent in occurrence, had been rather severe in character, but had 
usually been relieved by aspirin and sleep. Al no time bad the patient com- 
plained to his parents of symptoms which could be ascribed to the aura of a 
migraine attack. Apparently no ataxia had been present or at least observed 
during the above period. However, two da\s before admission lie was scuffing 
in bed with his father when lie suddenly complained of dizziness and went to 
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in's room. lie stated that lie had a “funny feeling in his head." At this time 
lie did not complain of nausea or vomiting, hut he had no desire to eat. lie 
slept until 5:00 p.m. and then came downstairs where lie was observed by his 
parents to stagger and bump into chairs. They seemed to feel that he had 
a tendency to veer forward and to the left. He was helped back upstairs and 
was placed in bed. At this time he complained of diplopia. He slept restlessly 
through the night and had to get up three times to go 1o the bathroom. On each 
occasion it was necessary for his father to assist him because of his staggering 
gait. The following morning he seemed somewhat, improved but his eyes “didn't 
look right.” He seemed to hold his head hack and looked out from beneath 
half-closed eyelids with a vacant stare. Ilis parents described his appearance as 
that of an individual peering through the near-vision lenses of bifocal glasses. 
ITe slept all afternoon. In the evening he cried a lot, complained of a mild 
headache, was quite restless, and wanted someone constantly near him. lie 
was seen by a local physician in the evening and at that time he was able to 
perform finger-to-nose tests, and so forth, without any difficulty. Upon the 
advice of the physician he was sent to bed without specific treatment. About 
11 p.m. he fell out of bed and did not seem to recognize his parents, ne was 
quite restless for about one and one-half hours, after which he became comatose 
and displayed urinary incontinence. Upon the advice of a member of our 
attending staff, he was admitted to the hospital the following morning. 

Physical examination on admission revealed a well-developed, well-nourished, 
white boy who was lying quitelv in bed in coma. Ilis temperature was normal. 
Ilis pulse was full, regular, and 80 per minute. He was breathing quietly and 
regularly, approximately 22 times per minute. There was no evidence of 
fheync-Stokcs breathing. Ilyperpnea was not present. There was no acetone 
odor or other abnormal odor upon his breath. Ilis blood pressure was 100/65. 
Examination of the head failed to reveal any evidence of injury. There was no 
rash or evidence of pctcchiac. The pupils were small, regular, and equal. Fundo- 
scopic examination revealed some fuzziness of the right disc. Ho hemorrhage 
or retinal exudate was observed. The remainder of the physical examination 
was essentially negative except for the neurologic examination, which revealed 
a comatose child who responded only mildly to strong stimuli. All reflexes, 
deep and superficial, were absent. The corneal reflex was present bilaterally. 
Macewan’s sign was negative. The Babinski was believed questionably positive. 
Kernig and Brudzinski signs were negative. There was no nuchal rigidity. The 
admitting impression was medulloblastoma of the cerebellum with hemorrhage 
into the tumor. 

A complete blood count was normal. X-rays of the skull revealed normal 
skull table, sutures, and sella turcica. Xo abnormal shadows were seen. A 
lumbar puncture was performed. The fluid was crystal clear and was under 
mildly increased pressure. Unfortunately, the quantity obtained was insufficient 
for any analysis of the protein and chloride content: however, the sugar was 
53 nur. per cent. The Bandy was negative. There were two cells per cubic 
millimeter and the culture of the spinal fluid was negative. 
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Dr. Douglas Buchanan saw this child about 1 p.m. At this time the child 
had aroused somewhat from his coma. He peered from half-closed eyes and 
answered questions in a sluggish manner. Dr. Buchanan confirmed the re- 
mainder of our neurologic examination except that he believed the optic discs, 
were normal and that the blurring of the right disc was due to moderate 
astigmatism. He did not believe that the Babinski response was extensor. 
The deep and superficial reflexes were now present. The only additional sig- 
nificant finding's that were observed was the absence of upward movement of both 
eyes upon voluntary effort and upon Bell’s maneuver. In addition, there 
seemed to be a limitation of outward movement in both eyes. At that time x-rays 
of the skull had not been taken and the lumbar puncture had not been performed. 
On the basis of history and physical examination only, Dr. Buchanan felt 
that the most likely diagnosis was rupture of a congenital aneurysm of the 
circle of Willis. 

During the course of the next four hours the child’s condition changed 
astoundingly. At 5 f.m. he was neither comatose nor stuporous. He responded 
intelligently and promptly to all questions. There was no evidence of ataxia 
and the previously observed eye findings were now absent. He seemed some- 
what euphoric but his parents observed that this was his normal state. 

In summary, this child who was comatose at 9 a.m. had gone through 
various stages of recovery until at 5 p.m. he appeared entirely normal. He was 
again seen at this time by Dr. Buchanan, and after viewing the x-rays and 
seeing the results of the spinal tap, he stated that his earlier diagnosis was 
incorrect and that diagnosis of the condition would have to be deferred for the 
time being. He did not feel that the child had a neoplasm. The following 
morning the child was entirely normal. He had spent a restful night and had 
eaten a good breakfast. In the afternoon the mother came to the hospital and 
stated that she had found an empty capsule while cleaning the bathroom at 
home. She stated that there were in the medicine chest similar capsules which 
had been prescribed for her some fifteen years ago. Each of these capsules was 
found to contain three grains of Sodium Amytal. Upon interrogation the 
patient admitted that he took one capsule on Monday morning, two days before 
admission, and another capsule on Tuesday night, twelve hours before admis- 
sion. As soon as these facts were obtained a urine specimen was collected and 
analyzed for barbiturates. The results of the analysis were negative; however 
the fact must be remembered that this urine specimen was necessarily collected 
forty hours after ingestion of the second capsule. 

\t e lcel that this case represents an acute barbiturate poisoning manifested 
by staggering gait, coma, and neurologic findings which suggested a diagnosis 
of intracranial pathology. 

Progress -Vofc.-Since presentation of this ease, this child has been home 
and has gone to school for one month. During this time he has complained of no 
headaches and has had no recurrence of symptoms similar to those described 
above. 

Dr. Biui.ek.— What is Bell's Maneuver? 
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Dr. Buctiaxan. — This is a test of considerable value in children and semi- 
eomatose individuals to demonstrate the presence of normal conjugate deviation 
of the eyes, a reflex which is integrated in the mesencephalon between the 
superior colliculi. The upper eyelids are gently but firmly held open. The 
more the patient struggles to close his eyes the more clearly he will demonstrate 
the presence or absence of conjugate deviation. In the former case, the eyes 
roll upward. 

Dr. Gibson. — What methods arc recommended for treating barbiturate 
poisoning? 

Dr. Buchanan. — In children the ingestion of barbiturates is invariably 
accidental rather than intentional and, eonsecjuentlv, the total dose is usually 
less than in the adult attempting suicide. For this reason usually only expectant 
therapy is needed in children. Almost all eases involving children respond 
very well in six to twelve hours with nothing more than 5 per cent glucose in 
distilled water by slow intravenous drip. One milligram of picrotoxin as a 
single intramuscular injection may rarely be necessary. 

Dr. Gibson. — A re there ever any residual changes in barbiturate poisoning? 

Dr. Buchaxa'n. — Clinically, there are none. If the poisoning is fatal, there 
may be toxic, degenerative changes in the neurones of the cortex. 

Case 4. Methemoglobinemia 

Dr. Leixinger. — Chief complaint : blueness. 

We are presenting the case of a 15-dav-old female infant who was admitted 
to this hospital on the tenth day of life. The past liistoiy revealed a normal 
pregnancy and uneventful labor and delivery, following which resuscitation of 
the infant was immediate. There are no other children in the family. The father 
and mother are both living and in good health. There is no history of familial 
diseases. The mother states that she saw the child shortly after birth and that 
the child appeared to be quite normal. The baby was given the first breast 
feeding on the third day and nursed for three days at four-hour intervals. 
Following almost every feeding the mother noted that the child regurgitated or 
vomited projectilely either part or all of the recently ingested food. On the 
sixth day the attending doctor took the baby off the bieast and started a thick- 
ened feeding of Farina, evaporated milk, and water. At this time small doses 
of phenobarbital were given a short time before each feeding. Apparently the 
infant responded to this regime for she was sent home on the eight day. The 
mother was instructed to continue with the thickened feedings and was given a 
prescription of “phenobarbital, belladonna, and a white chalky mixture.” At 
the time of discharge from the hospital the infant had a normal pink color to the 
skin. 

The parents followed instructions implicitly, giving the infant one-half tea- 
spoonful of the medicine a few minutes before each feeding at four-hour 
intervals. Apparently the infant had no vomiting at home. The only effect that 
the parents observed following administration of the medicine was that the 
child would drop off promptly to sleep following the feedings. Shortly after 
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the 10 p.m. feeding, and following the fifth dose of the prescribed medicine, the 
parents observed the child’s skin appeared dusky in .color. The child did not 
vomit and did not appear particularly sick. The following morning the parents 
noted that the skin color was now quite dark, sufficiently so that they were 
greatly alarmed and brought the child to the hospital. 

Physical examination at the time of admission revealed a well-developed, 
well-nourished, well-hydrated, white female infant 10 days old. She was quite 
active and was crying loud and vigorously. A very peculiar type of cyanosis of 
the skin was observed. It was not the typical bluish purple cyanosis of a 
child suffering from congenital heart disease nor the cyanosis of an infant 
suffering from atelectasis of the lungs, but rather a dirty, grayish-black tinge 
to the skin over the whole body but more pronounced around the lips, hands, and 
fingers. Complete physical examination was otherwise negative. The heart was 
normal in size, contour, and position, and no murmurs were heard. The lungs 
were clear to auscultation and percussion. The abdomen was neither distended 
nor scaphoid. The liver and spleen were not enlarged. The kidneys were not 
palpable. The stump of the umbilical cord was healing well. The anterior 
fontanel was not bulging. There were no neurologic findings suggestive of 
meningitis. The admitting diagnosis was methemoglobinemia, cause undeter- 
mined. 

A complete blood count was normal. Urinalysis was reported negative. A 
blood specimen was drawn for examination and found to be almost chocolate 
brown in color. Quantitative analysis of the blood revealed 2.5 6m. of methemo- 
globin and a spectographic study confirmed the presence of metliemoglobin. 

The pharmacist who had filled the prescription was called and we 
were informed that the prescription consisted of a tincture of belladonna 5 
c.c.; phenobarbital 0.5 6m., chalky mixture q. s. ad 120 c.c. Because of the 
normal dosage of phenobarbital and tincture of belladonna which was pre- 
scribed in this preparation, we were inclined to rule out the possibility of its 
having any bearing on the patient’s present condition. Upon further inter- 
rogating the pharmacist, we learned that the chalky mixture which had been 
used was a preparation which had been compounded some two or three years 
ago. For this reason, he was unable to tell us precisely the contents of this 
mixture. Fortunately, the mother had sufficient foresight to bring the medicine 
with her to the hospital. We submitted it to the laboratory for analysis, 
especially requesting examination for bismuth subnitrate and nitrites. Qualita- 
tive analysis by means of the HCl-U-starch test was strongly positive for 
nitrites. 

Before all of the above laboratory data were available, however, we had 
piocccdcd on the assumption that this represented a case of methemoglobinemia. 
A sterile aqueous solution of 1 per cent methylene blue was prepared and 0.5 
c.c. was injected intravenously. Following this procedure, the child was ob- 
served for change in skin color. Fifteen minutes following injection of methyl- 
ene blue there was a questionable improvement in the cyanosis Twenty 
minutes after injection there was a definite improvement, but the child was 
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still quite cyanotic. At the end of a forty-five minute period, the child’s skin 
had returned to the rosy pink color of the newborn infant, except for a slight 
dusky tinge of the toes, fingers, and lips. Clinically, therefore, we believe that 
the diagnosis of methemoglobinemia was established before we had obtained 
substantiating laboratory data. 

The following day the child’s color had returned entirely to normal and 
the only problem which remained was an inconstant and mild regurgitation 
of feedings. Occasionally, there was projectile emesis. However, the child 
responded well to the usual atropine and phenobarbital therapy and is at the 
present time retaining all feedings and gaining weight. She is now on a 
regular evaporated milk formula. The atropine has been discontinued and the 
elixir of phenobarbital has been reduced to one-half teaspoonful twice a day. 

DISCUSSION 

The problem of methemoglobinemia arises not infrequently in a pediatric 
hospital. Fortunately it does not occur as frequently as in the past, probably due 
primarily to the discontinuance of two therapeutic nitrates in diarrhea mix- 
tures, however, bismuth subcarbonate has supplanted the former drug in 
view of the fact that nitrates have been demonstrated to be reduced to nitrites 
in the intestinal tract by the action of the normal bacterial flora; second, the 
appearance and use of sulfanilamide in the treatment of acute infections was 
frequently accompanied by some degree of cyanosis attributable to the formation 
of methcmoglobin in the blood. The other common drugs which are known 
to cause methemoglobinemia are the chlorates and the nitrobenzine compounds, 
especially the aniline dyes. The last case of methemoglobinemia observed in 
this hospital occurred in an infant following a very brief contact with aniline 
dyes used in an identification marker in the diapers of a diaper sendee company. 

The amount of methcmoglobin which must be present in the blood stream 
to cause .cyanosis is stated usually to be 3 Gm. per cent. However, this will vary 
in individual cases, as demonstrated by this infant who had a distinct cyanosis 
with only 2.5 Gm. per cent methemoglobin. The action of methylene blue in 
regard to methemoglobinemia is very interesting. For some time now methylene 
blue has been recognized as an invaluable drug in the treatment of cyanide 
poisoning. In this condition, the injection of large doses of methylene blue 
is accomplished in order to create a methemoglobinemia, whereupon the cyanide- 
ion forms a loose bond with the methemoglobin and is rendered inert, following 
which the injection of potassium thiosulphate removes the cyanide ion as po- 
tassium thioeyanidc. In the treatment, therefore, of cyanide poisoning, a meth- 
emoglobinemia is produced by large doses of methylene blue. On the other 
hand, many investigators have demonstrated the acceleration of conversion of 
methemoglobin back to hemoglobin following the injection of small doses of 
methylene blue. The usual dose of methylene blue recommended in the treat- 
ment of methemoglobinemia is 1.5 mg. per kilogram of body weight. This was 
the dosage used in the treatment of the patient discussed above. 

Dr. Bigi.er. — Would you again list your causes of methemoglobinemia ? 
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Dr. Leininger. — Sulfanilamide, cyanides, nitrates, nitrites, aniline, chlo- 
rates, and nitrobenzenes are the most common causes of methemoglobinemia. 
Of interest and worth noting are the occasional reports in the literature of 
methemoglobinemia occurring in infants whose milk formulas have been made 
with well water containing a high concentration of nitrates. In most of these 
instances cyanosis was not observed in adults drinking the same well water. 

Dr. Gibson. — Is it necessai’y for any treatment other than altering the 
methemoglobin 1 

Dr. Leininger. — No. I think we should mention that prior to the use of 
methylene blue, transfusions of whole blood were used fairly effectively in treat- 
ing methemoglobinemia. Oral administration of ascorbic acid also has been used, 
but results have been equivocal. The rationale of using ascorbic acid is based 
upon the fact that in vitro studies have shown that glucose, ascorbic acid, and 
niacin all have the property of transforming methemoglobin into oxyhemoglobin. 

Dr. Gibson. — I s there any possibility of recurrence after treating a case of 
methemoglobinemia 1 

Dr. Leininger. — Not if the original cause is removed. Nitrates and nitrites, 
which constitute one of the major causes of methemoglobinemia, are absorbed 
as nitrites into the blood stream. Normally about 60 to TO per cent of the ab- 
sorbed nitrite disappears in the body, probably to be converted into ammonia. 
The remainder is excreted in the urine as nitrates and nitrites. 
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I NDIVIDUALS with vision of less than 20/200 after correction are usually 
considered blind from the point of view of education. Those with vision of 
20/70 to 20/200 in the better eye after correction are called partially sighted. 
A marked limitation of the field of vision will cause a severe enough handi- 
cap to classify the child as blind or partially sighted. 

Incidence . — Estimates of the number of blind and partially sighted in the 
United States vary widely owing to the different definitions which are used and 
the unreliability of the methods of determining the extent of visual handicap. 
The estimate given by the White House Conference on Child Health aud Pro- 
tection in 1931 1 for school age children was 15,000 blind (about 0.5 per 1000) 
and 50,000 partially sighted (over 1.5 per 1000 school population) in this 
country. This is now regarded as too high. In 1948 in the United States 
almost 7,000 children were in schools and classes for the blind. 

Etiology . — A report prepared by the committee on Statistics of the Blind 
in 1947 3 gave the principal causes of blindness in school children in the United 
States as follows : 


Infectious diseases 

Trauma 

Poisoning 

Neoplasms 

General diseases 

Prenatal origin 

Etiology not specified 


19.S per cent 

6.6 per cent 
0.2 per cent 

3.7 per cent 
1.4 per cent 

5S.1 per cent 
10.3 per cent 


Conditions of prenatal origin include congenital cataract, retinitis pigmentosa, 
atrophy of the optic nerve, aud glaucoma. 

Blindness resulting from infectious diseases (gonorrhea, meningitis, 
measles, etc.) has been decreasing. Blindness from accident and injury is to 
some degree controllable, and measures are being undertaken through accident 
prevention campaigns to eliminate this factor. Consequently there is a relative 
increase in the percentage incidence of blindness of prenatal origin. In the 
future retrolental fibroplasia' may become a prominent cause of visual im- 
pairment. 


MENTAL FUNCTIONING 


Intelligence . — Special tests, both individual and group, are available for 
measuring intelligence in the blind. 4 They may be entirely oral, they may be 
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dependent upon touch, or they may be given in Braille if the child is familiar 
with this method of reading. The reliability of the more recent tests is good. 

The average intelligence quotient (I.Q.) of the blind is slightly below that 
of the seeing when tested on a scale prepared especially for the blind. When 
only those tests are used which can be given in exactly the same way to both 
groups, the average for the blind is about 10 points below that for the seeing. 
The percentage of high I.Q.’s, i.e., I.Q. over 120, is somewhat less than in seeing 
children. The greatest discrepancy is in the relatively large number of low 
I.Q.’s. Feeblemindedness is much more common in the blind and borderline 


categories are larger. 0 

BLIND 

SEEING 


(PER CENT) 

(PER CENT) 

Genius 

0.3 

0.5 

Very Superior 

1 

2 

Superior 

5 

9 

Average 

69 

76 

Dull 

12.5 

S 

Borderline 

7 

2 

Feebleminded 

5 

0.3 


One reason for this may be found in the conditions which cause blindness. 
Meningitis and encephalitis, for example, may lead to both loss of vision and 
mental impairment and the same is true for hydrocephalus and intracranial 
injury at birth. Whether this factor alone accounts for the frequency of low 
I. Q.’s among the blind as compared with the seeing is not known. The age 
at which vision is lost does not seem to affect the intelligence. 7 

Learning Ability . — No difference in learning ability was found when blind 
and seeing children of equal intelligence were tested. 8 

Memory . — The blind do not differ significantly from the seeing in the 
ability to memorize except that they are superior in special test situations 
where the material used is of a type with which they have had considerable 
practice such as reciting prose passages. 

School Performance . — Blind children begin school, in general, somewhat 
late and they are therefore older than seeing children in the same grade. The 
schools for the blind in the United States have about the same standards as the 
public schools, but it takes blind children longer to cover the same amount of 
work and they therefore show educational retardation when compared with age 
norms for the seeing. The ones who start school at a younger age seem to do 
somewhat better than those who enter later. 

Reading. The use by the blind of special raised characters for reading 
uas introduced in 1829 by Louis Braille who was himself sightless. Only 
about one out of five blind individuals now read Braille. Most are too old 
or find it too difficult to learn. The blind child of normal intelligence can be 
taught to read Braille at the end of the first year of study about as well as 
the seeing child reads print, but more slowly. His reading ability increases 
fiom grade to grade although his progress is in general slower than that of 
the seeing child. On the average the blind read only a third to a fourth as 
rapidly as the seeing. The rate in seventh grade is about 60 to 70 words per 
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minute as compared with 200 to 210 words per minute for seeing children. 
Given enough time the blind read at grade level but below age level. Standard 
English Braille, grade two, a system which makes use of contractions, is taught 
to the older children. This adds another difficulty which the seeing child 
does not encounter and explains, in part, his age retardation in school. Most 
tests have shown that Braille reading with both hands is fastest. According 
to German reports reading is faster with the left than with the right hand 
in one-handed reading 0 but this has not been found consistently in America. 
As with seeing children there are poor, average, and good readers. 

“Talking books/’ 10 first conceived by Thomas Edison, were introduced 
in the 1930’s. They are long-playing (15 to 16 minutes) phonograph discs on 
which most of what is rewarding in classic and contemporaiy literature is 
recorded. The books are read by men and women experienced in stage and 
radio work. Many plays have been recorded with complete sets of actors 
reading the parts, and recordings for children have been “illustrated” with 
sound effects. The discs may be obtained on loan without cost from the Library 
of Congress or they may be purchased from the American Foundation for the 
Blind. Talking books for school age children are available through the Ameri- 
can Printing House for the Blind in Louisville, Kentucky. The portable 
reading machines may be obtained from a local agency in each state or they 
ma} r be bought. Thus far a considerable amount of material has been recorded. 
This method is more rapid than Braille reading. 

Electronic and various other devices are being developed with which it 
is hoped that the blind may be able to read printed material. 

"Writing in Braille is done by punching small dots in paper with a stylus. 
In order to be read, the paper is turned over so that the raised dots may be 
felt and the writing therefore must be from right to left. Machines called 
“Braille writers” are available and blind children may also learn to use 
ordinary typewriters. 

Speech . — Blind children begin to talk later than the seeing since they 
must learn to imitate movements of speech which tliej' have never seen. More- 
over, thej r may have been living in the unstimulating environment of an 
institution, or the parents may be uninformed as to the special help which 
blind children need in order to learn to talk. Speech defects are cpiite com- 
mon, Once they learn to speak they indulge in it more than seeing children. 
They ask a great many questions, principally about the objects in their environ- 
ment. Proper names are used frequently. 

Clay modeling gives interesting insight into the conceptions which the 
blind have about the world. They frequently model things to eat and they 
make human beings with heads much too large and too full of detail. 

In spite of the difficulties in learning, the blind of superior intelligence 
may attain positions of eminence in the world. A notable example is Helen 
Keller who lost her sight and hearing through illness at 19 months of age. 
Despite her handicaps she graduated “cum laude” from Radeliff at 28 years 
of age. She wrote several books in which her optimistic outlook on life and 
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the excellent literary style show the efficiency of modern education for the 
blind. Maria Theresa von Paradis, born in the eighteenth century, was blind 
and was educated lay a blind teacher. She became a prominent musician and 
toured Europe as a concert artist. John Milton became blind when 43 years 
old. After this he wrote his greatest work “Paradise Lost,” as well as seveial 
other poems. 

Special Abilities .— The blind pay attention to slight changes in pitch and in 
pressure, thus recognizing movement, objects in the way, etc. This has been 
called “the sense of obstacles” and is not fully understood at present. No evi- 
dence has been produced to support the theory of a special sensory compensa- 
tion, that is, the increased sensitivity to sound, touch, taste, or smell, so often 
attributed to the blind. The blind person is endowed neither with superior 
memory nor with special ability to reeognize people by the voice alone nor to 
interpret their moods, etc., but he can become more skillful in all these activi- 
ties by practice. Owing to his visual handicap he must rely more on his other 
senses and so he cultivates them. 


PERSONALITY 

Certain personality attributes are commonly found in blind children. They 
are self-centered and less competent socially than seeing children of the same 
age. The reason for this is to be found in their difficulty in getting about and 
meeting people. The home environment is necessarily arranged for their con- 
venience and as a result they may be overindulged and relieved of responsi- 
bility. One personality study revealed that they were extremely suggestible, 
felt inferior, had many fear reactions, but accepted their handicap without 
bitterness. In another survey, of 105 blind children tested, 101 said they would 
rather be blind than deaf. Other personality tests corroborating these findings 
showed that, in general, blind children were unduly sensitive, showed less ini- 
tiative, and were easily discouraged but were not rigid or remarkably with- 
drawn. As a group they were more “maladjusted” than the seeing. There 
seemed to be no more tendency for the blind to show introversion or extrover- 
sion than the seeing. 

Sommers 11 concluded from her study of the adolescent blind that personal 
and social adjustment of the blind cannot be adequately measured by tests at 
present available and that the effect of blindness can be evaluated only in rela- 
tion to the total social environment of the individual. Emotional maladjust- 
ments result more frequently from the attitudes of the parents toward the child 
and his handicap than from the visual disability itself. The environment in 
which he lives will certainly influence the child’s personality. The stultifying 
cfTcct of residence in an institution is an important factor influencing the per- 
sonality of many blind children. Custodial care, with little opportunity for 
education, is the only kind available in most communities for blind children 
of low I. Q. 

The blind child needs help in developing a personalitv which will make it 
possible for him to associate normally with the seeing. * Fortunately we are 
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more kind in our relations to the blind than the deaf. The blind child is obvious- 
ly handicapped and helpless in getting about under most circumstances. We 
willingly help him. This in turn allows him to develop a more open person- 
ality. 

EDUCATION’ 

There are two types of schools for the blind. They may attend Braille 
classes in the same day schools as normal children and thus take part in regular 
classroom instruction. They thereby benefit from living at home and maintain- 
ing contacts with nonhandicapped individuals. The other type is the resi- 
dential school. There are over sixty of these in the United States at present, 
most of which are free. An attempt is made to give the child the same educa- 
tional opportunities and experiences as sighted children. The disadvantage of 
this type of school, aside from the fact that the child is away from home, is 
that lie is segregated from seeing children and so lacks preparation for living 
in a sighted world. Efforts are now being made to teach as quickly as possible 
the special techniques and materials which are necessary, and then to return 
the blind children to regular day school. With some provision for Braille, talk- 
ing books, or a reader, many children seem capable of making this adjustment 
at the end of grammar school. 

At present residential schools for the blind provide education for about 
90 per cent and Braille classes for the remaining 10 per cent of blind children 
attending school. In 1918 Braille classes were conducted in public schools in 
twenty-five cities in the United States. When educational facilities are avail- 
able, most parents seem able to cope with the blind child in the home. 

OCCUPATION* 

There has been some disagreement as to whether vocational training should 
be included in the high school course or given later. It has been suggested that 
if the education were less verbal and more objective it would be more efficient 
in preparing the blind for the future. In a follow-up study of 337 blind pupils 
from the Pennsylvania Institute, Sargent 12 found that over one-half (53.7 per 
cent) were self-supporting or better, and only 18.1 per cent were completely 
dependent. The occupations most frequently carried on by men were piano 
tuning and chair caning, and by women housework and chair caning with weav- 
ing and basketry next. Recent experiences have shown that many other jobs 
requiring manual dexterity and concentrated attention can be handled success- 
fully by the blind. 


CARE OF THE BLIND CHILD 

Guidance . — The parents of the blind child have a difficult task. They 
must learn to accept their child and not be frightened or bewildered because of 
his defect. Special institutes and study groups have been set up in various 
parts of the United States to help them understand how to meet their prob- 
lems. There are summer camps for blind children and their mothers in some 
states, and these have assisted materially in establishing techniques of training. 12 
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Seeing children learn, in great part by imitation, the techniques of walk- 
ing, talking, and feeding themselves, but the blind child is deprived of this 
advantage. The parents must understand that, with help in learning, the blind 
child will be able to undertake much that a seeing child can do but at a slightly 
later age. He must have freedom to move about, to manipulate objects, to play 
with nonhandicapped children, and to do everything for himself that he is 
capable of doing. He must have a chance to succeed, he must be praised and 
reassured, and at the same time he needs to be given responsibility within the 
limits of his developmental status and his handicap . 14 

The blind child needs more help in learning than the seeing child who is con- 
stantly stimulated through vision. The seeing child reaches for attractive ob- 
jects, he crawls toward playthings, he runs to get a toy. A blind child lacks 
these stimuli and therefore objects must be brought to -him. He learns through 
sounds, touch, manipulation. He needs playthings which provide varied ex- 
periences such as toys of different shapes, sizes, and textures, and toys that make 
different sounds. In presenting an object to the blind child, its name and some- 
thing of its structure and use should be told to him. “This is a cup. It is 
white and hard and shiny. It is made of china. Plates are made of china also. 
This cup has milk in it but it can hold water or tea. It is to drink from.” 
This simple explanation helps the child to recognize the object again. 'While 
the child is young it is best to name any object given to him, so that he will 
be prepared for its weight and size. 

There should be sounds in the environment for these mean much to the 
blind child . 15 The mother should speak when she enters the room and as she 
moves from place to place. The child can follow her movements by her voice. 
Music, musical blocks, and squeak toys are stimulating. For the small baby, toys 
may be tied to the crib in certain places so that he will know where to find 
them. He can easily reach wooden beads strung across his crib or a squeaky 
doll tied to the crib rail. When he gets the toy for himself, it is the first step 
toward independence. 


Extra encouragement and help are needed in walking. Fear is a °reat 
deterrent. Creeping is rare in blind children. Walking must be encouraged by 
interesting sounds. At first the child must be led by the parent, then he can 
go a short distance from one person to another with only a guiding hand later 
with only a guiding voice. A play-pen often helps as he can walk about it hold 
ing on. When the baby can walk alone, he must be allowed to investigate his 
environment. At first objects he would bump into or trip over should be re- 
moved, but presently he will know objects in a familiar room and avoid them 
Deliberate easy walking should be encouraged rather than running about sinTe 
falls are likely to frighten the child badly. The child who walks slowly and 

be r sl " ~ to 

>'vr ,a t ? to ” h 

by, so ns to become familiar with them. e passes 
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The blind child of normal intelligence can learn to feed himself without 
too much difficulty. At first he should hold the spoon with the mother guiding 
his hand just as any other child. A little more patience is required. Pood 
should he put on his plate in a certain way, meat at the upper right, potato 
lower right, etc., so that he will know what to expect. Training for self dress- 
ing, undressing, and washing may he started at about the same age as for the 
seeing child. A little longer is needed in learning hut with the proper training 
the blind child will not he greatly retarded. 

The blind child should not he confined to the home. lie should ride in buses 
and trains, he should visit friends, he should go to the zoo and listen to the ani- 
mals. If his parents will describe their appearance at the same time, telling 
size, shape, and color, he will know much that the seeing child knows, and he 
will be able to talk" more understand inglv with other children. The isolation 
which is inflicted upon so many blind children is really more of a handicap 
than the lack of vision. Social intercourse is the best way to make the blind 
child feel at home with other children. 

Some blind children retreat into an imaginary world and avoid facing reali- 
ties. This is much less likely if life is made interesting. Social contacts are 
the most important part of helping the child to live realistically. A healthy 
attitude on the part of the parents and siblings will help relatives and friends 
to accept the blind child in the same way. 

Neatness and orderliness are essential to the blind person. It is obvious 
that he will get about much better if he knows where every piece of furniture 
is and that he will find his clothes more easily if they are always in their proper 
places. Also, as the blind person cannot see himself, he must be especially care- 
ful about his clothes and his person. The blind child should be taught tidiness 
at an early age and this should be emphasized until lie himself can appreciate 
the advantages. The parents and siblings, too, must learn to keep the house in 
order so that the blind child will feel secure in moving about. 

In teaching the blind child it is necessary that verbal instructions be given 
clearly and concisely. lie may miss some detail of the total situation, which is 
readily apparent to seeing people from a gesture or a facial expression. Con- 
sequently, the request is not clear to him and he then appears to be stupid, will- 
ful, or disobedient when he is really confused. 54 

Preschool teaching is very similar to teaching the seeing child of the same 
age, except that more conscious effort is required. Children are not accepted 
into most kindergarten classes of the schools for the blind before 5 years of age. 
Some blind children and most partially sighted children are accepted in public 
kindergartens and go to special classes or schools only after 6 years of age. 
Typewriting gives the child an easy way of written communication and of ex- 
pressing his thoughts, but does not help him in reading. In general, when the 
child is ready to read, usually at about 6 years of age, he must be taught 
Braille. A matter-of-fact attitude about the necessity of his reading with his 
hands whereas another child reads with his eyes is usually beneficial in helping 
the child to accept this technique. lie needs encouragement in reading and in 
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undertaking sclioolwork, but if of normal intelligence, lie will succeed. If the 
parent will learn Braille also, lie will be able to write to his child and read the 
child’s letters without the help of a third person. This gives the child assui- 
ance that his parents are interested in helping him in every way and biings the 
parents closer to the child. 

Blind children should be taught as much as possible by actual experience. 
Models can be used when objects as such cannot be observed. Verbal descrip- 
tion alone should be avoided whenever actual experience can be supplied. The 
sense of touch is the essential medium for the blind child’s acquisition of the 
basic knowledge of objects. 

Standards are set up in most states by the Board of Education for the 
education of the blind and partially sighted. 

Most blind children must be taught techniques of behavior which come 
more naturally to the seeing child who learns through actual observation. They 
should walk with the head erect and face the person to whom they are speaking. 
Certain habitual movements are unpleasant and should be discouraged. One of 
these, repeated rubbing of the eyes, may begin in infancy and persist into adult 
life. Shaking and rolling the body, poking at eyes and ears, shaking the hands 
when excited and, if there is some vision, fanning the fingers in front of the 
eyes are other undesirable mannerisms known as “blindisms.” As soon as these 
habits appear the parent or teacher should attempt to stop them by gentle re- 
minders, and particularly by keeping the child occupied constructively, as these 
mannerisms are less frequent when he has something interesting to do. They 
are by no means an indication of inferior mentality and are given up as the 
child grows older. 

As the blind child matures he, like the seeing child, shows increasing in- 
terest in music and literature. Parents can assist their children to enjoy these 
by making use of the radio, phonograph, and concert hall. Blind children can 
be taught to play various musical instruments. A considerable amount of 
music is published in Braille and many Braille books are available for children. 

Parents should familiarize themselves with modern concepts of the care 
and education of the blind. 10 They should not neglect, however, the literature 
on the normal child since the principles underlying the care of the seeing child 
relate as well to the blind. 

Information regarding all aspects of the care of the blind can be obtained 
from : 

The American Foundation for the Blind, Inc., 15 West 16th Street New 
York 11, N. Y. 

N New York Association for the Blind, 111 East 59tli Street, New York 22, 


Bool-s which may be recommended to parents are : 

Guide for Parents of a Preschool Blind Child, Commission for the Blind of 
the New York State Department of Social Welfare, New York, 1945 

Speer, E. L.: A Manual for Parents of Pre-School Blind Children New 
j ork Association for the Blind, New York. ’ 
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Totman, II. E. : What Shall We Do With Our Blind Babies? American 
Foundation for the Blind, New York, 1938. 

Tests which can he used for testing the blind: 

Individual Tests . — 

Interim Hayes-Binet Tests for the Blind 1942, based on the 1937 L-M 
Series of Ternian and Merrill, Outlook for the Blind 37: 37, 1943. 

Weelisler-Bellevue Adolescent Scale, Verbal and Vocabulary Tests, Psycho- 
logical Corporation, 522 Fifth Avenue, New York, N. Y. 

Personality 2'csts . — 

Adaptation of the Vineland Social Maturity Scale for use with blind chil- 
dren by Maxfield, K. E.. and Fjeld, H. A.: Child Development 13: 1, 1942. 
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Comments on Current Literature 


THE USE OF GLUTAMIC ACID IN THE TREATMENT OF MONGOLISM 

T HE use of U+) -glutamic acid in the treatment of patients with defective 
mental function has been based on experimental studies which indicate 
that this amino acid is peculiarly important in the metabolism of neive tissue. 
According to Weil-Malherbe 1 l(+) -glutamic acid is the only amino acid known 
to be metabolized by slices of brain tissue. By in vitro experiments 2 ' 4 it has 
been shown that glutamic acid acts as a catalyst in complex enzyme chain 
reactions which are necessary for the production of electiical neive impulses. 
Experimental results with white rats indicated that maze learning was 
significantly enhanced by the addition of glutamic acid to the diet. 

Encouraged by results obtained in the treatment of mentally retarded 
children (American Journal of Psychiatry ), 5 Zimmerman, Burgemeister, and 
Putnam undertook a special clinical study of the effect of glutamic acid on the 
mental function of patients with mongolism, and in the March, 1949, issue of 
the Archives of Neurology and Psychiatry c they publish a preliminary report. 
Seven typical mongoloid patients, three girls and four boys, ranging in age 
at the time of the initial test, from 3 years, 6 months, to 14 years, 1 month; 
were included in the clinical study. These authors point out that the dosage 
for each patient must be worked out on an empirical basis determined by care- 
ful testing and clinical observation. The particular dose of glutamic acid 
which stimulates maximum mental function is the optimum for a given patient. 
In this study of seven patients, the range of daily dosage was as follows: 12 
Gm., 18 Gm., 24 Gm., 24 Gm. and 48 Gm. Medication was given orally in three 
divided doses. No side effects were observed except occasional gastric distress. 
Each patient received glutamic acid for a period of six months. 

Prior to glutamic acid therapy, each child was rated by means of the Stan- 
ford-Binet intelligence test and the Merrill-Palmer performance test. When 
the intelligence test was repeated at the end of the six months’ period, all 
seven of the children with mongolism showed some rise in the intelligence 
quotient after glutamic acid therapy, the increments ranging from 1 to 20 
points. The average mental age was raised from 3 years, 6 months, to 4 years, 
2 months, a gain of eight months in the six months’ treatment period. The 
authors state: “Our results suggest that, under the conditions of our experi- 
ment glutamic acid definitely facilitates mental functioning in our children 
with mongolism.” 

In contrast to the gains made on verbal material, the group with mongol- 
ism did not show striking improvement on the nonlanguage, or performance, 
type of test. Approximately the same increment was maintained on motor 
tests duiing treatment as that previously recorded in the absence of treatment, 
failure to improve the performance on motor tests might be explained on the 
basis of pathologic changes m the spinal cord as described by Benda, 7 who 
showed that the spinal cord of patients with mongolism has a characteristic 
picture ranging from hypoplasia to true fetalism, with arrested development 
and pathologic differentiation. This type of pathologic involvement of the 
cord would explain amply the impaired coordination of muscular activity 
Zimmerman, Burgemeister, and Putnam point out that learning depends on 
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the transmission of sensations from the environment by nerve impulses which 
are integrated into a state of conscious awareness, and intelligence appears 
to depend basically upon the degree of conscious awareness. Glutamic acid, 
by aiding the production of electrical impulses, would increase the degree of 
conscious awareness, thus facilitating the learning iiroeess. 

This report, although preliminary in nature, offers valid evidence in favor 
of the use of glutamic acid in the treatment of patients with mongolism. Since 
mongolism is one of the more serious and more common forms of mental de- 
ficiency. and since there is so little to offer therapeutically, any encouraging 
note is welcome. 

Kussell J. Blattxer. 
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News and Notes 


The following were certified by the American Board of Pediatrics at the examination 

held at Baltimore, Md., May 7, 8 and 9, 1949. 

Dr. Gunnard John Antell, 310 Coral Way, Coral Gables, Fla. 

Dr. Robert Thomas Bandi, 901-4 Central Union Bldg., Wheeling, W. Va. 

Dr. George H. Barmeyer, The Western Montana Clinic, Missoula, Mont. 

Dr. Leo M. Bashinsky, 2028 Highland Ave., Birmingham 5, Ala. 

Dr. Selma Buchbinder, 74 No. Village Ave., Kockville Center, N. V. 

Dr. Edgar L. Clayton, 3 Aldin Lane, Levittown, Hicksville, N. Y. 

Dr. John Fielding Crigler, Jr., Harriet Lane Home, Baltimore 5, Md. 

Dr. George F. Cunningham, 615 Third St., Brooklyn, N. 1 . 

Dr. Edward Davens, 2411 North Charles St., Baltimore 18, Md. 

Dr. Matthew Debuskey, 2412 Eutaw Place, Baltimore, Md. 

Dr. John Henry Dent, Tulane University of Louisiana, New Orleans, La. 

Dr. Joseph Dolgin, 33 Central Ave., St. George, Staten Island, N. Y. 

Dr. Bichard Edward Dormont, Louisiana State University, New Orleans 13, La. 

Dr. S. Chester Dunn, 227 W. Kleberg, Kingsville, Texas. 

Dr. Anny Elston, 242 East 15tli St., New York 3, N. Y. 

Dr. Theodore S. Golden, 118 Union Ave., Framingham, Mass. 

Dr. Seymour Gruber, 640 Eastern Parkway, Brooklyn 13, N. Y. 

Dr. Harriet Griggs Guild, Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Janet Baillie Hardy, Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Paul Harold Hardy, Jr., Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Horace L. Hodes, Sydenham Hospital, Baltimore, Md. 

Dr. Laslo Ivajdi, Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Maurice J. Keller, 101 Federal St., Salem, Mass. 

Dr. Marjorie B. Kluglierz, 2100 Avenue J., Brooklyn 10, N. Y. 

Dr. Bernard Laski, Hospital for Sick Children, 67 College St., Toronto, Canada. 

Dr. Harold I. Leeks, 5701 Ogontz Ave., Philadelphia, Pa. 

Dr. Elizabeth Sarah Linson, 214 North Potomac St., Hagerstown, Md. 

Dr. James Neill Lysaught, Johns Hopkins Hospital, Baltimore 5, Md. 

Dr. Milton Markowitz, Johns Hopkins Hospital, Baltimore, Md. 

Dr. Lillian Francis McMaekin, 71 Blue Hill Parkway, Milton, Mass. 

Dr. Jack MetcofT, 300 Longwood Ave., Boston, Mass. 

Dr. Thomas Edward Mosher, 525 East 68th St., New York 21, N. Y. 

Dr. John Oliver Nestor, 2170 North Glebe Bd., Arlington, Va. 

Dr. Thomas Lewis Rider, 959 Washington Ave., Albany, N. Y. 

Dr. Martin Rothman, 91 Emerson St., Haverhill, Mass. 

Dr. Justin Rubin, 5927 Pine St., Philadelphia 43, Pa. 

Dr. Mario Esther Russell, 583 Iladdon Ave., Collingswood, N. J. 

Dr. Edward A. Sawan, 797 Vz N. Main St., Akron, Ohio. 


Dr. Alcxandei J. Schaffer, 8 East Eager St., Baltimore 2, Md. 

Dr. Francis F. Schwentker, Johns Hopkins Hospital, Baltimore 5, Md. 
Dr. Francis F. Silver, 9400 Euclid Ave., Cleveland 6, Ohio. 

Dr. George Roland Spence, 904 Ellsworth Dr., Silver Spring, Md 
Dr. Melclujah Spragins, 102 Alleghany Ave., Towson, Baltimore 4 Md 
Dr. Frank Ashbrook Stewart, 34 Bull St., Newport R I 
Dr. James B. Stewart, 12900 Euclid Ave., East Cleveland, Ohio. 

Dr. Ethon L. Stone, 143 North Jackson St., Jackson Mich 
Dr. Helen It. Taussig, Johns Hopkins Hospital, Baltimore o', Md 
Dr. Grant Taylor, Duke Hospital, Durham, N. C. 

Dr. William Joseph Temple, 1 Wallace Ave., Covington Ky 

Dr. Elizabeth Peabody Treve.t, 2.0 Prince George St., Annapolis, Md. 

I)r. Maya Stro.nl, erg Lana, 23 W. Calendar Ave., La Grange 111 
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At the annual meeting of t lie American Pediatric Society at Atlantic City, the follow- 
ing officers were elected for 1949-1930: 

President: Dr. Philip C. .Teans, Iowa City. 

Vice-President: Dr. Katharine Dodd, Cincinnati. 

Secretary-Treasurer: Dr. Henry G. Poncher, Chicago. 

The next annual meeting will he held at French Lick, Ind., the last week of April, 

1930. 


The National Foundation for Infantile Paralysis has announced short courses for 
physicians in the diagnosis and treatment of poliomyelitis patients as follows: 


Training Center 
Children's Hospital 
Boston, Mass. 

City Hospital 
Cleveland, Ohio 


D. T. "Watson, School 
of Physical Therapy 
Lectsdale, Pa. 


Georgia Warm Springs 
Foundation 
Warm Springs, Ga. 

Stanford University 
School of Medicine 
San Francisco, Calif. 

University of Colorado 
Medical Center 
Denver, Colo. 


Scheduled Courses 
.Tune 1.3-17 
Aug. 15-19 


For Detailed Information 
and 

for enrollment write to: 
William T. Green, M.D. 


Julv 1S-23 
Aug. S-13 
Aug. 29-Sept. 3 


John A. Toomey, M.D. 
Department of Contagious 
Diseases 


1 to 3 weeks, depending on 
need of each individual. 

Dates to be specially arranged. 
Emphasis on when to pre- 
scribe the respirator and when 
the rocking bed, with varia- 
tions to meet the needs of 
each patient. 

3 to G months, starting July 5, 
and October 3. 


3 days — probably the second 
week in July. 


Jessie Wright, M.D. 
Medical Director 


Robert L. Bennett, M.D. 
Director of Physical 
Medicine 

W. H. Northwav, M.D. 
Assistant Dean 


May 23-2S 
Nov. 14-19 


Winona C. Campbell, M.D. 
Director of Poliomyelitis 
Teaching Program 


The Seizure Division of the Children’s Medical Center of Boston offers a fellow- 
ship of six months for work in epilepsy and electroencephalography. For information, 
write to William G. Lennox, M.D. 


The following ofiieers have been elected by The Society for Pediatric Research for 
1949-1950: 

President: Francis F. Schwentker 
Vice-President: Harry II. Gordon 
Secretary-Treasurer: Robert Ward 

The meeting place for 1950 — French Lick, Ind. 



Book Reviews 


Cardiac Catheterization in Congenital Heart Disease by Andre Cournand, Janet S. Baldwin, 
and Aaron Ilimmclstein. 41 East 57th Street, New York 22, N. Y., 1949, The Common- 
wealth Eund, 10S pages. Price $4.00. 

This book was written to explain the theoretical and practical considerations in cardiac 
catheterization as applied to congenital heart disease. The book is divided into two parts. 
Part 1 gives in detail in four chapters the equipment and techniques used for the catheter- 
ization procedure; complications are also listed. X-ray plates are shown to illustrate the 
position of the catheter tip in the various chambers of the heart and great vessels. Blood 
pressure tracings are shown to illustrate the findings in the various chambers of the heart. 
The different formulas needed for calculation of systemic and pulmonary blood flow are 
included. 

Part 2 includes seventeen illustrative eases of various types of congenital heart disease. 
Each case has a brief summary of the history and physical examination together with the 
pertinent laboratory data. The results of cardiac catheterization are completely listed in a 
diagrammatic' fashion, so that it is very easy to see the various malformations which the 
authors wish to show. 

This should be an extremely useful book for anyone who is interested in cardiac 
catheterization. It should be particularly helpful to those who are in the process of setting 
up a laboratory for this type of investigation. 

Carson. 

Aesculapius Comes to the Colonies. The Story of the Early Days of Medicine in the 

Thirteen Original Colonies. Maurice B. Gordon, M.D., Yentnor, N. J., 1949, Ventnor 

Publishers, Inc., 500 pages. Price $10.00. 

This is an exceedingly interesting account of medical men and medical practices in the 
colonial days of America. Each of the thirteen original colonies is considered in a separate 
chapter. The development is largely along the line of biographical sketches of the early 
physicians and. the part each played in the early days of medicine in their locality. The 
hook is thoroughly illustrated. It is well-written and the doctor will find it good casual 
reading for his spare moments and relaxation. 


The Uses of Penicillin and Streptomycin. Chester S. Keefer, M.D., Lawrence, Kansas, 

1949, University of Kansas Press, 72 pages. Price $2.00. 

Three Porter Lectures (Scries 15) delivered at the University of Kansas School of 
Medicine by Dr. Keefer of Boston, an outstanding authority on the use of the antibiotics, 
compose this book. The first lecture is on Penicillin in Medical and Surgical Practice, 
the second on Streptomycin in the Treatment of Infections, and the third is entitled Anti- 
bacterial Agents From Microbes. In these lectures the author has presented the use of 
the two antibiotics in a direct and clear way. It is an authoritative presentation of their 
use and limitations which summarizes present-day knowledge. 


Tlio Complcat Pediatrician. V . C. Davison, M.D., cd. 0, Durham, N. C., 1949, Duke Uni- 
versity Press. Price $4.75. ’ 

Dr. Davison in the sixth edition of “The Complcat Pediatrician” has continued to 
keep it abreast of current medical knowledge. The reviewer checked it for a number of 
recent developments and found them all in the new text. It is one of the few books that 
has steadily improved with eacl. new edition, and over the years has won a much deserved 
place among the books that arc “musts” for the pediatrician. We can only repeat pre- 
vious reviews .» Tm: Journal that it is “invaluable” and “a veritable mine of informa- 
Lon.” This opinion, expressed in the early reviews, has been definitely established 
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Editor’s Column 


PEDIATRIC RESIDENCIES 

T HE annual report on Hospital residencies of the Council on Medical 
Education and Hospitals of the A.M.A.* makes for thoughtful reading. 
The report shows that as of May 1. 1949. there were 211 hospitals approved for 
“residency training” in pediatrics with a total of 959 positions for residents 
and assistant residents available. Ten years ago there were only 105 approved 
hospitals with 330 positions. Thus in a decade the number of approved hos- 
pitals has been doubled and the number of positions increased threefold. Much 
of this has taken place since 1945, when the approved hospitals numbered 131 
and the positions 504. This increase of 60 per cent in the number of hospitals 
and 90 per cent in the number of positions in the last five years resulted in 
large part from the demands created by the accelerated medical school teach- 
ing during the war and after the war by the large number of returning medical 
officers entitled to continue their education with government aid. If this num- 
ber of positions continues to be filled in future years, which we doubt, it would 
mean about 450 young doctors entering pediatrics as a specialty each year and 
eligible for certification. This would more than double the present number of 
pediatricians in a decade when it has taken over three decades to train the 
present specialists. 

AYe question very much if this will happen, but feel that many of the hos- 
pitals will be unable to fill these recently created “approved residencies” in 
■ the very near future. Already we have heard of a number seeking applicants. 
The younger physicians will undoubtedly seek residencies in the hospitals 
where the best training can be obtained, despite the high stipend now paid by 
some hospitals in comparison with the low stipend paid by many of the better 
medical centers for children. 

It is interesting to note that at present 17,293 residencies are offered in 
twenty-six specialties in 1,187 hospitals approved for residency training. 
According to our calculation, if every medical graduate, after a year of 
internship, spent the next two years in residency training for a specialty, these 
graduates would fill about 12,000 of the 17,000 residencies offered. It does not 
take a prophet but only common sense to realize that the balloon of specialty 
training, which has been so rapidly inflated in the last few years, will soon 
undergo a partial collapse, to say the least. 


•J. A. M. A., May 14. 1049. page 15". 


134 



Can a milk be made that 
will agree with all babies? 

Probably not, in view of variations in individual 
babies and the abnormal conditions occasionally encoun- 
tered in infants. 

- The question, however, is an interesting one. When 
the first evaporated milk was made sixty-three years ago, 
little was known about the factors that enable babies to 
tolerate cows' milk. But even if these factors had been 
known by the men who developed evaporated milk, they 
could not have come closer than they did to making a 
milk that would be universally tolerated. 

Their process did two things to the milk, that more 
than anything else since then, made cows’ milk generally 
suitable for infant feeding. It destroyed the germs of dis- 
ease which in those days made cows’ milk actually a 
dangerous food for babies. It also changed the nature of 
the protein so that the curds formed in a baby’s stomach 
were no longer large and indigestible, but instead so small 
that they closely resembled those of human milk. 

Later other improvements were made. The milk was 
homogenized to distribute its butterfat evenly from the 
top to the bottom of the can. Its solids content was stand- 
ardized to provide uniform nutritional value. Finally pure 
crystalline vitamin D 3 was added not only to help prevent 
rickets but to provide optimal vitamin D nutrition. 

The net result is that physicians have found Pet 
Milk, the original evaporated milk, to agree with babies 
so generally that it has become a favored form of milk 
for infant feeding. 


PET MILK COMPANY 


1437-G Arcade Building:, 
St. Louis 1, Missouri 
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this is the way 
to give phenobarbital 
to children 


Eskaphen B Elixir is the ideal 

phenobarbital preparation for children because: 
Its fluid form makes it easy to take. 

Its good taste makes it pleasant to take. 

Its mild and calming action is supplemented by 
the beneficial effect of thiamine. 

And this is important: 

Parents who “know all about phenobarbital” — 
and might be upset at the idea of giving a “sleep- 
ing mixture” to their children — don’t know you 
are prescribing phenobarbital when you write 

Eskaphen B Elixir 

the delightfully 

combination of phenobarbital and thiamine 

Smith, Kline & French Laboratories 
Philadelphia 

Each 5 cc. tcaspoonful of ESKAPHEN B ELIXIR contains phenobarbital, % 
thiamine, 5 mg- 
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When soap is taboo in DIAPER 
RASH and INFANTILE ECZEMAS 

LOWILA CARE for skin cleansing 

The only detergent cake which is entirely 
soapless yet cleanses as well as soap. No 
alkali whatsoever, pH approximates nor- 
mal skin, never irritates. Less slippery 
than ordinary soap so mother can hold 
baby more firmly while bathing. Good 
lather. 

LOWILA LIQUID for clothes 
and household 

Washes diapers, bedclothes, infant wear 
beautifully; soapless and nonirritant in 
proper dilution. Does not leave the 
alkaline, irritating residue left by soaps. 


T 


For SAMPLES and literature SEND COUPON 

WESTWOOD PHARMACEUTICALS^" 

Division of Foster-Milburn Company 
<68 Dewitt St., Buffalo 13, N. Y., Dept. J.P. 
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HEALTH AND DISEASE 


.A HU oo l of Peckatn cj for Student and Practiti 


oner 


BY 

CLIFFORD G. GRULEE, M.D. and R. CANNON ELEY, M.D. 


The need for such a complete textbook of pediatrics as this has long 
been felt. As far back as 1941, plans were made and work begun on this 
volume. The intervention of the war stopped the work completely, and 
then it was necessary to rewrite much that had already been written, and 
revise and re-edit all the material. The result is worth the delay — the 
book is complete in its coverage, up to the minute in its discussions of treat- 
ment. and emphasizes in all departments the practical, clinical consideration 
of problems met in everyday practice. 

Seventy-five contributors from all sections of the United States present 
an over-all picture of the modern practice of pediatrics. All are outstanding 
in their fields. The chapters in the book are divided into nineteen sections, 
making study and reference fall in logical sequence. Each discussion of a 
disease or disorder presents history and incidence, etiology, pathology, symp- 
toms and diagnosis, complications and sequelae, treatment and prognosis. It 
would be difficult to mention an aspect of pediatric practice that is not covered 
in detail sufficient for treating the young patient intelligently and according 
to modern methods. 


1079 pp., 224 figs., 3 plates, $12.00 


It/ 5RN5*cW 


THE WILLIAMS & WILKINS COMPANY 

Mt. Boyal and Guilford Aves. • Baltimore 2, Md. 

Please send Grulee and Elev, $12.00. 
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Miracle drugs cannot cure this sickness 


We only wish there were a miraculous 
drug to stop a man from worrying. 

Hundreds of thousands would buy it, 
because constant worry over money 
literally makes sufferers sick 1 

It’s a sickness, however, that miracle 
drugs cannot cure. 

Yet . . . something 'way short of a 
miracle can! 

That’s saving! Saving money . . . the 
surest, wisest way. With U. S. Savings 
Bonds. 


AM you do — if you’re on payroll — is 
join your company’s Payroll Savings 
Plan. 

Or, if you’re in business or a profes- 
sion, enroll in the Bond-A-Month Plan 
at your local bank. 

You’ll be pleased to see those savings 
grow. Ten years from now, when your 
Bonds reach maturity, you’ll get back 
$40 for every $30 you invested! 

Is it peace of mind you want? 

Start buying Bonds today! 


AUTOMATIC SAVIN G IS SURE SAVING — 
U.S. SAVINGS BONOS 



Contributed by this magazine in co-operation with the 
Magazine Publishers of America as a public service. 
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Miniature hospital outfit for home use. Includes all 
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Harvard Medical School 

Courses for Qraduates 

PEDIATRIC ENDOCRINOLOGY 

By Dr. Nathan B. Talbot and Associates 
at the 

Massachusetts Qcneral Hospital 
October 3-8, inclusive, 1949 

This course will cover disturbances in the 
various endocrine glands as they are en- 
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cents. The metabolic aspects, including 
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considered. ('use presentations will lie 
used ns a basis for discussion as far ns 
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clinical diagnosis and therapy. 
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Harvard Medical School, Boston 15, Mass. 
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In certain cases where difficulty is 
encountered in the digestion of a 
milk formula, the addition of 2 
percent of Knox unflavored Gel- 
atine U. S. P. improves digestibility 
by largely preventing the forma- 
tion of firm curds in the stomach. 

It also increases the protein 
content. 

Older children benefit from the 
recognized nutritional qualities 
and added appetite appeal of gel- 
cookery dishes made with Knox, 
the real Gelatine, made exclu- 
sively from selected bone stock. 

Unlike the ready-flavored gel- 
atin powders, with their high 
sugar and acid content, Knox is 
all protein. 

For full facts , you are invited to 
write for a copy of “ Gelatine in 
Infant and Child Feeding,” pub- 
lished by Knox Gelatine, Dept. 
0-10, Johnstown, N. Y. 
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DEFIES DETECTION 


Now, you may include DITEX 
Diet Chocolate Bars in the diet of 
diabetic children. They look and 
taste like regular chocolate bars, 
yet — they’re made without sugar or 
saccharin. Youngsters will love this 
taste treat which gives happy relief 
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DITEX FOODS 
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TO BETTER NUTRITION 


In dietary planning, the physician .may prescribe with 
complete confidence any of Borden's nutritional 
preparations. They conform at all times to the most 
modern concepts of nutritional science, and are 
formulated and produced with meticulous concern 
for quality, purity, and clinical serviceability. 



BIOLAC, approximating human milk in its nutritional content 
and digestibility, is an ideal replacement for mothers’ milk. 

With the addition only of ascorbic acid, it becomes a complete 
food — "baby talk for a good square meaf”. 

MULL-SOY is a hypoallergenic soy concentrate — for those 
allergic to milk — closely resembling cow’s milk in all its 
nutritional values, but without the offending animal proteins. 
When milk becomes "forbidden food", Mull-Soy offers 
a nutritionally efficient replacement 

DRYCO provides a "master key” to infant nutrition with its 
wide range of formula flexibility for individual needs. 

Jts high protein, low fat, intermediate carbohydrate ratio 
— for use with or without added carbohydrate — makes it the 
"custom-formula" food for all Infant requirements. 

BETA LACTOSE is a highly palatable and readily soluble 
formula modifier in the form of an improved milk sugar, 
five times more soluble than alpha lactose. Milk's natural 
carbohydrate for infants and adults alike. 

KLIM solves the problem whenever fluid milk is indicated in 
the diet, but lack of availability or of refrigeration make 
its use impracticable. This superior quality, spray-dried, 
whole milk, with soft curd properties is invaluable 
lor use in infant feeding, or for dietotheropy in 
peptic ulcer and other special adult diets. 

The nutritional statements of this advertisement are acceptable 
to the Council on Foods and nutrition of the A. ht. A- 

these Borden Prescription Products ore avoiloble ol oil 
pharmacies. Full detailed professional information 
gladly supplied on request. 

BORDEN'S PRESCRIPTION PRODUCTS DIVISION 

350 MADISON AVENUE • NEW YORK 17,, N. Y. 
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"seven . . . eight, lay them straight" 

'Procebrin' (Pan-Vitamins, Pediatric, Lilly) combines eight 
vitamins in a concentrated solution to help Johnny’s bones 
grow straight, his body strong. 

The fat-soluble vitamins A and D in ’Procebrin’ are dis- 
persed in a solution which assures absorption even when 
fat digestion is impaired. Uniform utilization, independent 
of the digestive process, adds greater efficiency to a 
plentiful formula. 

Dropped on the tongue, the dose of ’Procebrin’ has a 
pleasing taste. When diluted in milk or orange juice, it 
is quickly dispersed and is not easily detected. 


Each 0.3 cc. of ’Procebrin* conjoins: Vitamin A, 3,000 units; Vitamin D, 
800 units; Vitamin Bi, 1 mg.; Vitamin B; f 0.5 mg.; Nicotinamide, 8 mg.; 
Pantothenic Acid (as Sodium Pantothenate), 1.5 mg.; Vitamin B« Hydro- 
chloride, 0.5 mg.; and Ascorbic Acid, 60 mg. 


tribe 

~EBRIN 

15-ce. packages 


AND COMPANY • INDIANAPOLIS 6, INDIANA, U.S. A. 


tl i _ r , ? V, ! j.itrlc- is imbliMmd monthly by tin* C. V. 
\ siVVCt** Subscription price: The United States. 

vcnr; Canada and other foreign Cmmtrfe5, 
trR : R 103L\ at the IVst O filer* at St- J,oui«, 
U. S. A. 




new water-soluble 
liquid vitamin preparations 


Poly-Vi-Sol 


Each 0 6 cc , the usual daily dose, 
supplies 

5000 USP units 
1000 USP units 
1 0 mg 
0 8 mg 
5 0 mg 
50 mg 



Tri-Vi-Sol 

Each 0 6 cc , (he usual daily dose, 
supplies 

Vitamin A 5000 USP units 

Vitamin D 1000 USP units 

Ascorbic Acid 50 mg 


Ce-Vi-Sol 

Each 0 5 cc , the usual daily 
dose, supplies 
Ascorbic Acid 50 mg 


each is 

Soluble in Water and other liquids 
Scientifically Formulated 
Pleasing to the Taste 
Com enient to Administer 
Ethically Marketed 

indications 


administration 

Any of these preparations can be stirred 
int'o infant’s formula, into fruit juice, 
milk or other liquid, or mived into ce- 
real, pudding, or other solid food. They 
can be given with a spoon or dropped 
directly into the mouth. 


All of these preparations are ideally aW?ffixTr i:J3 Il ^i V 

suited for the routine supplementation 'These products arc avail- 

ot the diets of infants and children They able in 15 and 50 ec. bottles, each with 

can also be administered to adults an appropriately calibrated dropper. 



Mead Johnson & co. eva nsviue 2 i,ind.,u s a. 


>ctober, l r 
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million 

young 

mothers... 


Busy doctor* can’t think of eirr>- 
thing! Anri if. a* main tell us. the % 
don’t often prescribe a particular 
brand of glycerin suppositories, we 
know that Mother can’t do better 
than a-k for "IVOHW I ClI” because— 

NORWICH Infant Ghccrin Sup- 
positories arc made c-poi iall\ for 
infants . . . arc tapered precisely and 
arc uniform. This, incidentally, is the result of 
Norwich-im ented automatic mechanical molds 
— the only machines of their kind. \\ c use ingre- 
dients laboratory -controlled to assure puriU and 
pliability. And >ORW ICII h a U.S.P. product, 
priced fairly. 

That’s why* we’re suggesting: to Mother through 
Parents' Magazine that when the Doctor pre- 
eirihc-. ’’glycerin suppositories,” she say ”NOR- 





THt NORWICH PHtRMACAl COMPANY • Norwich • New York 
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The rapidity with which eggless rennet-custards 

are digested— so easily made from uncooked milk 

with "Junket" Brand Rennet Powder or Tablets— especially 

recommends them in the infectious and febrile diseases which 

so often plague the young. When intestinal secretions 

arc insufficient and digestive capacity and appetite impaired, 



■< 

> 

0 

PI 


light, easily digested and attractive foods are particularly 
welcomed. You will be pleased with the manner in which 
nutritious rennet-custards, quickly prepared in a wide range 
of colors and flavors, help to combat the “vicious circle” 
of flagging appetite and lowered resistance in the debilitated child. 




Chr. Hansen's Laboratory, Inc. 
LITTLE FALLS. N. Y. 
B-lOO 


Mate delicious rennet desserts with either : 
-(aaV.t" Broad Sr anti Powd.r— already sweetened; six popular flavors. 

-lanV.r" Brand R*na*l TeM.U — unsweetened, unfavored 
(particularly (or very young infants and diabetics) 

•VUWtrt" I, ts« (r .dr -marl of Chr. If.nrra’r Ubersterr Inc 
lor in rennet ,ni ether food products. 


Jutt a reminder. Doctor! 
Mothers will appreciate 
your inclusion ol rennet 
desserts on your diet rec- 
ommendations. They im- 



October, 1919 





DRISDOL in the Infant’s Formula 

A simple, convenient, economical method of giving the infant 
its daily quota of the essential antirachitic vitamin is provided in 
Drisdol — pure ciystalline vitamin D 2 — in Propylene Glycol. 

Sim pic — Convenient 

Just add Drisdol in Propylene Glycol to the milk or milk formula. 
Perfect dispersion results immediately without affecting the taste 
or odor of milk to even the slightest degree. 

Ftilly Utilized — Economical 

Drisdol neither floats nor adheres to the bottle. Therefore, notliing 
is lost, the full dose is utilized. 

Moreover, the daily dose is small — 2 drops in milk for infants, 
and from 4 to 6 drops in milk for children or adults. 

How Supplied 

Drisdol in Propylene Glycol — 10,000 units per Gram — in bot- 
tles of 5 cc., 10 cc. and 50 cc., with a dropper delivering 250 U.S.P. 
vitamin D units per drop. 


DRISDOL 

IN PROPYLENE GLYCOL 



IKL CAHT05C *WD Ptf 5CCC»M T**J5£MARK5 RCG U 5 A CANADA 



\ 

CARTOSE in the Infant's Formula 

Widespread clinical experience has established Cartose as a 
carbohydrate of choice in the infant’s diet. 

“ Spaced ” Absorption 

Cartose — liquid carbohydrates — is a mixture of dextrins, mal- 

I tose and dextrose. Dextrose is available for immediate absorption; 

maltose is first split to dextrose while dextrin passes through two 
steps — conversion to maltose, followed by change to dextrose — 
before assimilation. 


Reduced Fermentation 

Cartose — -by providing this “spaced” absorption of carbohy- 
drates — reduces possibility of gastro-intestinal distress due to 
excessive carbohydrate fermentation. 

Rigid Sanitary Manufacture 

Cartose is manufactured under the most exacting conditions of 
, cleanliness. The manufacturing process itself is sterilizing. 

\ Cartose contains no added flavoring, cane sugar or preservative. 

\ 

\ Compatible 

Cartose is suitable for use with milk in any form (fluid, evapo- 
rated or dry). Usual daily dose is 2 to 4 tablespoonfuls incorporated 
in feedings. Bottles of 16 oz. 60 calories per tablespoonful. 


CARTOSE* 

MIXED CARBOHYDRATE LIQUID 



INC. 


Ntw Yo** 13, H. Y. Who so*, Ota. 




Good! 

all these ways 



direct from the spoon 



mixed with cereal, 
milk or juices 


A 


in infant’s formula 



For appeal plus adaptability, try Vi-Daylin — 
the liquid vitamin supplement with the citrus-like flavor and 
odor. Each honey-like 5-cc. teaspoonful contains the 
minimum daily requirement of vitamin A for a child 1 to 12 years 
old, twice the minimum daily requirements of vitamins C, 

D and thiamine, and supplemental amounts of riboflavin and 

nicotinamide. Vi-Daylin is stable at room temperature for two 
years, won't curdle milk, won't stain clothing, leaves no fishy 

after-odor. Supplied in bottles of 90 cc., 8 fluidounces and 1 pint. 
Abbott Laboratories. North Chicago, Illinois. 


VI-DAYLIN 

TflADC MAHK 

[H&^ogcnized Mixture of Vilar* ns A, D, S j, B;, C and Nicatmantdo, Ab So.'/) 
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from /imcl to toe 


CEREVlM-fed children showed greater 
clinical improvement, in the following 
nutrition-influenced categories, than 
children fed on ordinary unfortified 
cereal or no cereal at all : 1 

hair lustre > / 

recession of corneal invasion ' 
retardation of cavities "J 
condition of gums > 
condition of teeth J 
skin color / 
skeletal maturity 'I 
skeletal mineralization J 

‘blood plasma vitamin A increase 'j 
‘blood plasma vitamin C increase J 
subcutaneous tissues — 
dermatologic state — 
urinary riboflavin output 
musculature 
plantar contact 


Here’s why: Cerevim is not just a cereal. \ \\ 

Much more: Cerevim provides 8 natural \ *v\ 

foods: whole wheat meal, oatmeal, milk \ j x \\ 
protein, wheat germ, corn meal, barley, \ - f" 

Brewers’ dried yeast and malt — PLUS 

added vitamins and minerals. / ' 

CEREVim f\ 

\ *' I 

CEREALS + VITAMI N5 + MI NER ALS \ ( 

1. "A Sfudf d! tnriched Cereal in Child Feeding*’ Urboch. 

Cj Wccl. P. B.. end Stoles, Jr., Ji Pediatrics 1:70. 1946. \ 

*Ce'e»'n contoint neither vitomin A nor C, but opporenlly / 

oertnes on A-cnd-C sporing effect attributed to it) f / i X \ A 

btgb content el predtgested protein end major 6 vitomirt. j 

M &: H DIETETIC LABORATORIES, INC. « Columbus ic, Ohio 
October, 11U9 
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HANDY TIMESAVERS 

FOR YOB! <L 






PEDIATRIC FEEDING DIRECTIONS 

(birth to 3 mot. f 3-6 mot., 6-10 mot., over 10 mos.) 




Easy to use, complete, adaptable to 

individual patients. Help mothers _ _?T 

follow your directions accurately. 

Each contains: formula or diet charts; food lists; food 
preparation methods; weight record; spaces for your directions, 
next appointment. Available in pads of 50 each, imprinted if desired. 

ALSO . < • This GIFT for Your Young Patients 




J&Sli r.J 




Eight-page book with pictures for the 
youngster to color. Written in primer 
style. Emphasizes health practices and 
other good habits you and the mother 
want the child to develop. Yours — to 
give your young patients. 


Use this coupon for sample copies and a postage-paid order card. After 
examination, mail card to order in quantity. 

II q COST OR OBLIGATION! 

RALSTON PURINA COMPANY, Nutrition Service j 

9P-1 Checkerboard Square, St. Louis 2, Missouri j 

Please send the FREE material checked below: j 

.C848 1 set Feeding Direction Forms 
C958 1 child's Color Book 
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When Rapid Growth Calls For 
HIGH IRON and THIAMINE- 
Rentember RALSTON! 


P f 1 l 1 l ‘ | 1 i i | '-yi i'" 

Instant Ralston — enriched 
whole wheat cereal — is a 
rich source of iron and 
thiamine. A single 1-ounce se 
the following percentages of 
daily requirement: 

1-6 year* 6-12 year* adults 

IRON 113% 84.9% 84.9% 

THIAMINE 84% 56% 42% 

Plus 3.5 Gm. PROTEIN 

Instant Ralston supplies 
riboflavin and niacin, 
too .. . in tastc-appcaling, 
readily digested form. 


CooVs in 10 seconds 










New 

efficiency 

in 

hypodermoclysis 
and 
local 
anesthesia . . 
with 

HYDASE 

Trademark 

Hyaluronidase 



Injected solutions diffuse easily through 
tissues treated with hydase. 

A greater volume of fluid can be given 
more quickly . ..with safety. Avoids 
local swelling or pain due to distention. 
hydase is also a valuable adjunct to 
nerve block or infiltration anesthesia. 
Completely non-toxic in therapeutic 
doses. 

Supplied: Sterile vials of 150 TRU (turbidity reducing 
units) — the purest hyaluronidase preparation available. 


WYETH INCORPORATED • Philadelphia 3, Pa. 
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mr EATING '“'l 
f HABITS } 

i should start in Infancy 

m Feed your baby from the beginning with foods which 
I have appealing taste and meal time will be a happy time. 

I A baby digests his food more easily when he enjoys it— 

' gets the most benefit from it— and Beech-Nut makes 

food with flavor that babies enjoy. 

Babies love them—thrive on them 

Beech-Nut 








A complete line . . . 

to meet the normal 
dietary needs of babies. 
PACKED IN GLASS 

Beech-Nut high standards of production 
and ALL ADVERTISING have 
been accepted by the Council A 

l on Foods and Nutrition of 
\ the American Medical 
\\ Association. 








Effective Anti -Arthritic Therapy 


with 





From laboratory dream to clinical reality— that's the story of Robins' new 
anti-rheumatic Pabalate, the unique combination of para-aminobenzoic acid and sodium 
salicylate which provides higher salicylate blood levels on lower salicylate dosage. 
Now, further implementing the clinical value of this important new formula, Robins offers another 
outstanding research development: easily-administered, pleasant-fasting Pabalate Liquid! 
With Pabalate Tablets and Liquid, the physician can now more effectively treat patients with 
rheumatic fever or other rheumatic disease, at all age levels— from infancy to old age! 

rO r './ "UL'i: Sodium salicylate and Para-aminobenzoic acid (as sodium salt) of each, 
(5 gr.) 0.3 Gm. in each 5 cc. (1 teaspoonful) of a chocolate flavored liquid, or an enteric coated tablet. 

tiJpiCATlOT'S: Rheumatoid arthritis; acute rheumatic fever; fibrosilis; gout; ostco-arthritis. 

D OS AG T: Average adult dose: two teaspoonfuls or two tablets, three times daily. 

Dosage for children proportional to age and severity of condition. 

A. H. ROBINS CO., INC. Richmond 20, Virginia 

Ethical Pharmaceuticals of Merit since 1878 

For higher salicylate blood levels 
on lower salicylate dosage— 





the 


fluid sulfadiazine that's 




. . . better tasting 


. . faster acting 


To many patients — children, the aged and 
those -with sore throats — swallowing bulky, 
half-gram sulfadiazine tablets is one of the 
discomforts of being sick. But these patients 
take Eskadiazine willingly. It tastes good. 

It is not thick and cloying: it is 
light and easy to swallow. 

Each 5 cc. (one teaspoonful) of Eskadiazine contains 
0.5 Gin. (7.7 gr.) sulfadiazine — the dosage 
equivalent of the standard sulfadiazine tablet. 

Yet desired serum levels arc attained 3 to 5 times 
more rapidly with ESKADIAZINE than with 
sulfadiazine tablets. This is ascribed to the fact 
that Eskadiazine contains sulfadiazine in 
microcrystalline form. 


Smith. Kline & French Laboratories, Philadelphia 




izme 


the outstandingly palatable fluid sulfadiazine 
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“Our results with the molybdenum-iron 
complex have been,,, striking,. . 


Diectmann, VV. I and Priddle, H, D,j 
Am. J. Ob st. & Gynec. SZ: 5^1 (1949) 




satisfactorily to orally administered iron . 1,2 


Now, however, following his latest investigation— a study 
of the value of molybdenized ferrous sulfate (Mol-Iron) — 
he states: 

"We have never had other iron salts so efficacious in 
pregnant patients. Our results with the molybdenum- 
iron complex have been . . . striking . . . increases in 
hemoglobin were . . . dramatic and . . . rapid.” s 

This most recent evaluation of molybdenized ferrous sulfate 
(Mob Iron) confirms the findings of all earlier investigators, 
who found Mol-Iron to be: 


. . unusually efficacious , . ,” I. * * 4 
. a true example of potentiation of the therapeutic 
action of iron . . ,” 5 
. . hemopoietically more active . . ,” 6 


and remarkably well tolerated . 5 - 7 



Tablets, Liquid 


A highly palatable Liquid; ideal for infanrs and children. Presents a specially 
processed, co-prcripirated, stable complex of molybdenum oxide 3 mg. (1/20 
gr.) and ferrous sulfate 195 mg. (3 gr.) in each teaspoonful (4 cc.). Bottles of 
12 fluid ounces; also Tablets—bottles of 100 and 1000. 


I. Adair, I : . L, Dicctrnann, Vi 7 . J., and Grant, 

K : Am. J. Obst. & Gyncc. 32:560 (1935). 

-• Taiio, P. J., and Dicekmann, XV. !.: Am. 1. 

Olnt. & Gyntf. 55.518 (1948). 

s. Otcckmann, V . }., and Puddle, H. D.: Am, 

J. Olur. A Gj ncc. 31.511 (1919). 


4. Keary. E. R.: Am. J. Med. Sci. 212:70 (1945). 
3. Htsly.J. C.-.J. Lancet 66:218 (1946). 

6. Cheslcy, Jt. V„ and Annirto, J. E.: Bull. 
Marc. Hague Maternity Hosp. 1:6s (19-ls). 

7. Kelly, H. T.: Penn. M. J. 51. 999 (1948), 


Wiiue Laboratories, Inc., Pharmaceutical Manufacturers, Newark 7, N. J. 

October, 1919 
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Delayed release... 



Just as a great dam stores and releases water 
only as fast ns the fertile lands below can uti- 
lize it, so does Alhydrox* adsorb antigens and 
release them slowly from tissue after injection 
This gises the effect of continuous small doses. 

Alhydrox is a Cutter exclusive— developed and used 
by Cutter for its vaccines and toxoids. It supple- 
ments the physician’s skill by producing these 
immunizing advantages: 

1. Athydrox selectivity controls the absorption 
of antipens, rcducinp dosage volume while 
building a high antibody concentration. 

2. Alhydrox, because of its faiorablc pH, lessens 
pain on injection and reduces side reactions to 
a minimum. 

3. Alhydrox adsorbed antigens arc released 
slowly from tissue, giving the effect of small 
repeated doses. 

* Tradename fer Al-mivn Hydroxide Adsorbed 


Specify these Cutter Athydrox Vaccines 

• Pertussis Phase I Alhydrox 

30 000 n If on H perluts * per te 

• Tetanus Toxoid Alhydrox 

• Diphtheria Toxoid Alhydrox 

■ Diptussis Alhydrox 

Cutler Diphtheria Toioid plus 30 000 n II on H 
pertussis per cc for simultaneous immunizat on 
ogomit pertussis ond d phtheno 

■ Diphtheria Toxoid-Tetanus Toxoid Alhydrox 

for simultaneous immunization ogamst d phtheno 
and tetanus 

» Dip-Pert-Tet Alhydrox** 

Cutter d phtheno pertussis tetonut combined 
raceme for simultaneous tmmunizal on ago nst 
d phlherta pertussis tetanus 

* • Trade \1arf 


four Cutter dealer has Alhydrox vaccines in stock 

Alhydrox is exclusive with IZ eT 


Cotter 


CUTTER LABORATORIES • BERKELEY 10, CALIF. 
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An ideal milk modifier for infants 



The 5'/ 2 o;. can contains 


20 six inch size bananas 


Kanana Banana Flakes is a natural product containing all 
the food nutrients present in ripe bananas. As it is easily 
assimilated and very simple for mothers to use, it makes an 
ideal carbohydrate for fortifying milk mixtures for infant 
feeding. Note this simple procedure: 

1. Prepare formula as usual. 

2. Cool and pour into bottles. 

3. Add Kanana Banana Flakes to each 
bottle, cap and refrigerate. 

4. At feeding time shake bottle and warm 
to proper temperature. 

One tablespoon of Kanana Banana Flakes contains 23 
calories. 

Below is given a typical 32 oz. formula. 


Evaporated milk 12 oz. 

Boiled water 20 oz. 

Kanana Banana Flakes 8 tablespoons 


Kanana Banana Flakes go into a stable suspension, and will 
pass readily through a nipple that has been enlarged with a hot 
needle. The Flakes will keep for months. 

Kanana Banana Flakes cost less than fresh fruit. 


Write for free samples 



On safe at drug and grocery stores 

KANNENGIESSER & COMPANY 

76 NINTH AVENUE • NEW YORK 11, N. Y. 

Distributed in Canada by 

J. T. \\ AIT COMPANY, Limited, 760 St. Antoine Street, Montreal, Canada 
October, 19lp 
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The Place 

Prominent Hospitals 


Tests 


Jergcns Lotion against Usual 
Hospital Skin Cares 


The Results 

Jergcns Lotion Proved Indicated 
Care for Baby Skin 


Here are facts regarding baby skin care that should 
be of unusual interest to the profession: 

An intensive scries of tests has recently been com- 
pleted in leading hospitals, under the guidance of 
stall pediatricians. 

Jergcns Lotion and three treatments commonly 
used in hospitals were tested on the skins of hundreds 
of newborn infants. The four treatments tested were: 

1. Mineral Oil 

2. Soap and Water 

3. Cornstarch and Soap and Water 

4. Jergcns Lotion 

The skins were observed for a period of two weeks 
for incidence of rashes: macules, papules, and 
pustules. 

The results indicated that Jergcns Lotion gave 5 
times better protection against the skin irritations 
mentioned than the three other listed treatments. 

You can recommend Jergcns Lotion to your patients 
as a superior daily skin care for newborn infants. 

If you have not already received your copy of these Hospital tests, write 
to the address below and the report will be mailed to you promptly. 
The Andrew Jergcns Company, Box 6. Dept. S2A, Cincinnati 14, Ohio 


Jergcns Lotion is sterile, 
docs not support bacte- 
rial growth. Active in- 
gredients: Glycerine, 
Sweet Almond Oil, Sper- 
maceti. Bcnzaldchyde, 
Gum Benzoin, Alcohol. 
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a distinctive, 
new, non-narcotic 
antitussive-expectorant 

At last, something really new in cough syrups 
. . . something completely rational . . . clinically 
sound . . . Robitussin 'Robins'. Robitussin employs 
glyceryl guaiacolate and desoxyephedrine 
hydrochloride, in a palatable 
aromatic syrup vehicle. 

Glyceryl guaiacolate has proven an effective 
aid to expectoration, and a cough ameliorator 
with prolonged action, through its increase in 
and thinning of respiratory tract fluid ;’- 2 ' 3 yet it 
has no ill effect upon digestion.’ 

Desoxyephedrine's sympathomimetic action is 
also well recognized 4 - 5 - 6 : by relaxing spasm of 
the bronchial musculature and helping maintain 
normal respiratory smooth muscle tone, 
it greatly minimizes the provocation of cough 
from spasm . 5 At the same time it affords relief 
from psychic depression or a feeling of fatigue. 

The syrupy vehicle, with its aromatic volatile 
oils, has a local demulcent effect. Furthermore, it 
assures patient cooperation by providing a base 
which makes Robitussin one of the most 
palatable of all antitussive-expectorants. 

You will find Robitussin 'Robins' an exceptionally 
efficient, safe, therapeutic tool in the manage- 
ment of cough— for both adults and children. 



FORMULA. Each 5 cc. 0 teaspoonful) 
of Robitussin contains: 
Glyceryl Guaiacolate ... 100 mg. 
Desoxyephedrine Hydrochloride ... 1 mg. 

In a palatable aromatic syrup. 

DOSAGE - Children: one-half to one teaspoonful, 
according to age, three or more times daily. 
Adults: one or two teaspoonfuls, as necessary 
every two to three hours. 


SUPPLIED Pint and gallon bottles. 


■- vonnrn, YY. t. ,t a l: Conodion Me: 
t Ck OC ' 47 22 J?' ,940 ' 2 - P ' rr r- w. F. ond Boyd. E. M 
J. Phorm. Ex per. The,.. 73 65. 19X1. 3. Stevenr. M. E. el a 
Conod, on Med. Ajroc. J., 48.124. 17X3. X. Foltr, E 1 
et ol 1 lob. Clin. Mod . 28 603, 1P<3. J. Grohcm. B. E 
ind. En s . Chem„ tnd. Ed , 37:1X7. 17X5. 6. Scholl 
ond Dcckncr, S : XI, n Wochichr., 21 .67X, l?x: 

ROBITUSSIN— For Ratiorrof Cough Managcmer 


A. H. ROBINS COMPANY, INC. 

RICHMOND 2 0, VIRGINIA 

ft/u’caf Pharmaceutical} ol Merit since 187 / 


is 


Here 

iriSiQ* 

<io&- 
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Left and right quarters. 
Mellow top grain leathers. 


Bleached calf linings. 

Reinforced backseams. 


Arch support, long 
inside leather 
counters. 


can 



Extra weight outsoles. 

y 

Extra weight insoles. 

Reinforced steel shanks. 
100% solid leather construction. 


Solid leather Thomas Heels with 
inside wedge. 




to your patients 

WITH ASSURANCE 



BROWN ELK 
SCUFFLESS TIP OXFORD 
STYLE 6007 


FEATURING 
THE FAMOUS 

} THOMAS HEEL 

\ 


f~\ ualitv and scientifically correct 
construction, always discernible to 
the professional eye, are here revealed in 
this cutaway view of a Fleet-Air Cor- 
rectives shoe. 

Close to a half-century of making 
children's shoes exclusively has taught us 
secrets of design, methods of manufac- 
ture, that result in a corrective shoe of 
highest quality and exceptionally long 
wear. They are reasonable in price and 
sold only in selected stores. 


So we urge you, Doctor, when parents 
ask you for the brand name of a reliable 
corrective shoe, to consider recommend- 
ing Fleet-Air Correctives. We assure you 
that you would be making a wise recom- 
mendation. 

Would you like to examine them for 
yourself? A postcard or letter will bring 
full information — or, if you prefer, our 
nearest Regional Representative will call 
at your convenience to explain . . . 
without obligation. 


Makers, also, of FLEET-AIR Normal Arch Health Shoes 
EBY SHOE CORPORATION 

EPHRATA 8, PENNSYLVANIA 
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SAUCYLAMIDE COMPOUND 

(DONLEY-EVANS) 


DECOSAL provides the most 
potent salicylate compound, 
Salicylamide ... as harmless 
as aspirin, yet has 2.08 times 
the analgesic potency of sodi- 
um salicylate and 7.5 times 
the analgesic potency of 
aspirin. 


in an un coated, erush-up tablet 
or palatable liquid 



DECOSAL obviates untoward 
hematic effects (hypoprothrom- 
binemia) or depression of vita- 
min C levels encountered with 
large doses of salicylates. 


I 

A 


/ 


DECOSAL is singularly free 
from unpleasant gastro-intes- 
tinal side-effects common to 
the use of salicylates. 


DECOSAL, containing Salicylamide, Suc- 
cinic Acid and Ascorbic Acid, provides a 
unique salicylomide compound for pro- 
longed and intensive therapy. Salicylamide 
is the drug of choice for unexcelled anal- 
gesic potency; succinic acid confers positive 
protection against salicylate toxicity. 
DECOSAL, a notable achievement in salicyl- 
ate therapy, thus affords a new approach 
— ” to the routine treatment of rheumatic fever 

cmd arthritis in providing prompt action and optimum absorption without unpleasant toxic or pro- 
thrombinopenic effects. 

literature and sample on request. 


r 


DONLEY-EVANS & COMPANY 


ST. LOUIS 15, MISSOURI 


October, 1P49 
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Analysis Of 480 Cases Of Allergy 


Treated With Xeohetramine 

DIAGNOSIS 


PATIENTS 

% RELIEF 

(SUGHT TO COMPLETE) 

* 

Ha) Fever 


171 

86.0 

* 

Allergic Rhinitis 


102 

80.5 

* 

Bionchial Asthma 


99 

46.5* 

★ 

Atopic Dermatitis 


32 

66.0 

★ 

Contact Dermatitis 


1 7 

61.0 

* 

Urticaria Cr A agio- 





jXeurptie Edema 


47 

80.5 

★ 

Migtainr 


6 

40.0 

★ 

Ph)sical AUetg) 


3 

78.0 

★ 

G. Allctg ) 


3 

66.6 


TOTAL 


480 


— Slai- 






* Including effect 
on children 


CONFIRMED BY CLINICAL EVIDENCE 

tr Thc side reactions obtained from Ncohctramine arc definitely lower than 
those observed from the use of other drugs and therefore its use is safer in 
children. 5 5 Crier, L. If., ami Aaron, T. : J. Pediat. 34.414. April 1. 1949 

1 5 Its very low incidence of side actions makes it frequently a drug of choice. 55 

Bernstein. T. B. & Feinberg S hi.: J. Allergy 19:393. Nov. 194S 


TO BRING NEW SAFETY TO THE TREATMENT OF ALLERGIES 

NEOHETRAMINE 

TABLETS . . . SYRUP . . . CREAM HYDROCHLORIDE 


Neohenanune is the registered trademark of the Nepera Chemical Co . Inc., for its brand of 
Thonzslamine N, N-dnnethyl-N' p-metlioxyhenzy 1-N’ O-Pyrimidyl) etli> lenediamine mono- 
h> drochbrtde. 


WYETH INCORPORATED, PHILADELPHIA 3, PA. 



y 
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...THE SHOE that lives up to 
your RECOMMENDATION 

Pediatricians and doctors throughout the U. S. and many 
foreign countries enthusiastically recommend Jumping-Jacks. 
Jumping-Jacks' unique, patented, one-piece sole and 
heel helps prevent ankles from turning — 
gets little feet off to a good start in life. 


RAISED BOX TOE 

iniurei ample room (or loes 
lo spread and grow nalurally 
— -unrcstricled. 


FINEST QUALITY 

leathers used In uppers 
and soles — shoes hold 
shape until outgrown. 



FLEXIBLE SOLE 

permits natural fool action 
without restraint, yet affords 
necessary protection. 


NO SEAMS INSIDE 

to hurt tender young feet. All 
seams and edges constructed 
on outside of shoes. 


SQUARED HEEL 

prevents foot from rocking. 
Foot rolls straight forward on 
ground contact. 


FOR ALL CHILDREN 6 MONTHS TO A YEARS 
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A GREAT PAIR 


of SOAPLESS 

DETERGENTS 

LoWILA 

CAKE * LIQUID 

When soap is taboo in DIAPER 
RASH and INFANTILE ECZEMAS 

LOWILA CAKE for skin cleansing 

The only detergent cake which is entirely 
soapless yet cleanses as well as soap. No 
alkali whatsoever, pH approximates nor- 
mal skin, never irritates. Less slippery 
than ordinary soap so mother can hold 
baby more firmly while bathing. Good 
lather. 



LOWILA LIQUID hr clothes 

and household 

Washes diapers, bedclothes, infant wear 
beautifully; soapless and nonirritant in 
proper dilution. Does not leave the 
alkaline, irritating residue left by soaps. 


T 


For SAMPLES and literature SEND COUPON 

WESTWOOD PHARMACEUTICALS ^ 

Division of Foster-Milbum Company 
468 Dewitt St., Buffalo 13, N. Y., Dept. J.P. 

Convince me with TRIAL SUPPLY and literature 
LOWILA cake and liquid 
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iron 


• • • i * 


s CCwf' 


therapy 

without 

distress 


Mr 


Youngsters on ordinary iron therapy often feel as if they had swallowed 
a buzz saw. The nausea, vomiting, gastro-intestinal distress, diarrhea, 
constipation so often associated with the use of these preparations are 
eliminated when you prescribe Fergon, stabilized ferrous gluconate. It 
is usually so well tolerated 1 ' 2,3 by even your least iron-tolerant little 
patient that it may be prescribed before meals for maximum absorption. 
Because Fergon is better tolerated, better absorbed, better utilized, it 
meets the special needs of infants and growing children. Positive iron 
balance is quickly, pleasantly restored and maintained. Expressly for 
children — a palatable 5% elixir and 2 Vi grain tablets. 

(l)Trrlrr. K. A. M. a., 127.973, Apr. 14, 1945. (2) IWmkoff. P., and Cocbcl, W. F. -.Jour. Clin. hveu 
ligation, 1G.347, July, 1937. (3) Tomptclt, S. L. : Ihochom. Jour., 34.959. June, 1940. 


Fergon 




fmou» ClUCOHHf 


40BM(IKCa) 


Nrw York 13. N. Y. Windier. Ont. 


•Ffyon, tndmarl nr. U.S.& Canada 


October, 1010 
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isn’t always good 


The good luck so often attributed to beginners can’t be counted on in 
infancy. Here the "beginners" often meet insurmountable obstacles which 
have raised the proportion of infant deaths within the first 30 days to 
62.1? of the total infant mortality.* During this hazardous first month 
proper selection of the first formula is therefore of vital importance. 

'Dexin' has proved an excellent "first carbohydrate" because of its high 
dextrin content. It (1) resists fermentation by the usual intestinal organ- 
isms; (2) tends to hold gas formation, distention and diarrhea to a mini- 
mum, and (3) promotes the formation of soft, flocculent, easily digested 
curds. 'Dexin' does make a difference. 

♦Vita! Statistics — Special Reports- Vol. 25, No. 12, National Office of 
Vital Statistics, Washington, D C (Oct. 15) 1946, p. 206. 

HIGH DEXTRIN CARBOHYDRATE 

BRAND 



Composition — Dextrin* 75% • Maltose 24% • Mineral Ash 0.25 % • Moisture 
0.75% • Available carbohydrate 99% ■ 115 calones per ounce • 6 let el packed 
tablespoonfuls equal 1 ounce • Containers of tweh e ounces and three pounds • 

Accepted by the Council on Foods and Nutrition, American Medical Association. 

’Dexin’ Rrjr Trademark 

Literature or. request 

BURROUGHS WELLCOME s. CO. (U.S.A) I\’C., 9 & 1 1 East 41st St., New York 17, N.Y. 
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and now 
even 
greater 
safety 


SULFA CETIMIDE 


in sulfonamide 
therapy 

TRICOMBIS 

A COMBINATION OF SULFACEr/M7DE, 
SUEFADIAZINF. AND SULFAMEU AZINE 


SULFADIAZINE 


SULFAMERAZINE 


The uperior clinical efficacy and e hanced safety 
of triple sulfonamide mixtures have een well established. 

Notv^even greater safet nd clinical 
effectiveness haVsd jeen acb i ed by substituting 
sulfacctimide for the less desirable sulfathiazole. Sensitivity 
reactions often encountered with sulfathiazole 
are rarely observed with sulfacetimide. 


Lehr' states that this new combination is 


“a highly satisfactory sulfonamide mixture because of its low toxicity, 
excellent tissue distribution and good therapeutic efficiency.” 


TRICOMBISUL: 


Tablets of 0.5 Gm. containing 0.166 Gm. each 
of suIfneifimiVe, sulfadiazine and sulfamerazine 
in bottles of 100 and 1000. 


1. bhr, D ’ To hf published. 

•TRICOMDISLL lr«Je m«rk ©I Scherfnp CofpcnliPO 



CORPORATION 
o n? BLOOMFIELD, NEW JERSEY 



Articles to appear in early issues of 

The JOURNAL OF PEDIATRICS 

The Effect of Pel-operative Roentgen-Ray Therapy ok Arterial Hypertension in 
Embryoma (Kidney). 

By .T. Edmund Bradley, M.D., and Miles E. Drake, Pli.D., M.D., Baltimore, Md. 
Polyostotic Fibrous Dysplasia. ' 

By Bonis ,J. Hnckett, Jr., M.D., Albany, N. V., and William M. Cliristoidierson, M.D., 
Xew York, X. Y. 

Myotonia Congenita. 

Bv Donald R. Ilirsch, M.D., Joseph Dancis, M.D.. and Richard S. Ward, M.D., Xew 
York, X. Y. 

Congenital Cystic Disease of the Lung. 

By Donald E. Cassels, M.D., James M. Fritz, M.D., and W. E. Adams, M.D., Chicago, 111. 

The Beta Disturbance of the Electrophoretic Pattern of Blood Serum in Polio- 
myelitis. 

By V. C. Kelley, Ph.D., M.D., Doris Doeden, M.S., T. X, Hall, M.D., and I. McOuarrie, 
Pli.D., M.D., Minneapolis, Minn. 

Congenital Atresia of the Intestine in a Premature Infant. 

By Beulah M. Kittrell, M.D., Lea Callaway, M.D., and Lynn F. Curtis, M.D., Maryville, 
Tenn. 

A Syndrome of Cerebral Concussion in Children. 

By Max T. Schnitker, M.D., F.A.C.S., Toledo, Ohio. 

Tridione Therapy in Epilepsy, 

By Harry S. Mustard, M.D., Anderson, S. C., and Samuel Livingston, M.D., Baltimore, 
Md. 

Infectious Mononucleosis Treated WiTn Chloromycetin. 

By Philip L. Lewis, M.D., Xew York, X. Y. 

Incidence of Mycotic Infections in Children With Acute Respiratory Disease. 

By Frances C. Whitcomb, M.S., Albert Milzer, Ph.D., M.D., and Ralph II. ICunstndter, 
M.D., Chicago, 111. 

Criteria of Operability in Tricuspid Stenosis. 

By Henry Swan, M.D., George J. Maresh, M.D., and G. Robert Fisher, M.D., Denver, Colo. 

Aukeomycin in the Treatment of Acute Bronchiolitis of Infants. 

By Ben F. Thompson, Jr., M.D., and Samuel Spector, M.D., Cleveland, Ohio. 

Brain Tumors in Children. I. General Considerations. 

By A. Earl Walker, M.D., Baltimore, Md., and Theron L. Hopple, M.D., Toledo, Ohio. 

Tiif. Prognosis op Facial Xerve Paralysis in Poliomyelitis. 

By Henry Rascoft, M.D., P.A.C.P., Brooklyn, X. Y. 

Central Xeryous System Involvement in Parotitis. 

By Max J. Fox. M.D., and Bruce F. Grot Is, M.D., Milwaukee, Wis. 

Bilateral Megalo-Uretek in a Child. 

By Walter Hermann. M.D., and James F. Martin, M.D., Cleveland, Ohio. 

Measles in tiie Xepiirotic Syndrome. 

By Arthur II. Roscnbluin, M.D., Herman B. Lander, M.D., and Ralph M. Fisher. M.D., 
Chieago, III. 
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'or the 
well child, for 
the sick child, 


v/j and for the child 

/hr '-7? 

dis rl who is neither 
sick nor well 


ABDEC DROPS 

contain adequate amounts of eight important vitamins in a clear, 
stable, non-oily and non-alcoholic solution that facilitates rapid 
absorption and thorough utilization. 


Comprehensive multivitamin ther- 
apy is thus available 

for lhc well child , as a routine meas- 
ure to prevent vitamin deficiences of 
even minor degree, resulting from 
common transitory aberrations of 
eating habits; 

j for lhc aid: child, particularly dur- 
ing prematurity and anorexic or feb- 
rile states, to compensate for dimin- 
ished intake, decreased absorption or 
heightened utilization of vitamins; 

for lhc child who is neither sick 
nor well, where subclinical multiple 
vitamin deficiences may be respon- 


sible for ill-defined symptomatolo- 
gy and general below-par condition. 

ABDEC DROPS are supplied in 15 cc. 
and 50 cc. bottles with a calibrated 
dropper for accurate dosage. Each 0.6 
cc. ( 10 minims) contains vitamin A, 5000 
units; vitamin D, 1000 units; vitamin Bi, 
1 mg.; vitamin Bi, 0.4 mg.; vitamin B«, 

1 mg.; pantothenic acid (as sodium salt), 

2 mg.; nicotinamide 5 mg.; vitamin C, 
50 mg. 

ABDEC DROPS may be placed directly 
on the tongue or may be added to food 
or formula. Average daily dose (preferably 
given at a single feeding) is 0.3 cc. (5 
minims) for infants under one year, and 
0.6 cc. (10 minims) for older children. 


PARKE, DAVIS 


& COMPANY; 

DETROIT 32, MICHJ&XN 





j Elixir Thalfed is a valuable means of producing prompt and 

/ prolonged relief from the severe distress of asthma, and mini- 
/ mizing recurrence of paroxysms. It exerts a direct bronchial 
/ relaxing influence through the action of its contained aminophylline 
and ephedrine, and a central action by means of phenobarbital. 

/ Each teaspoonful (S cc.) provides: 

/ Aminophylline 100 mg. ( 1 }-j gr.) 

/ Ephedrine 20 mg. (}■$ gr.) 

/ Phenobarbital 20 mg. (*^ gr.) 

' Elixir Thalfed is particularly useful in chronic asthmatic states because of 
j its preventive action against recurrence of seizures and because it combats the 
/ frequent tendency to nightly paroxysms. Valuable also in controlling the cough 
j associated with allergic rhinitis and chronic asthmatic bronchitis. Elixir Thalfed 
\ is available on prescription through all pharmacies. 

THE S. E. MASSENGILL COMPANY 

Bristol, Tenn.-Va. 

NEW YORK • SAN FRANCISCO • KANSAS CITY 




Elixir THALFED 
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THE INDICATION 

DICTATES THE CHOICE OF MEDICATION 

rsanasMt ft 



IN ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 

AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILUN, ETC.- 
CQNTAGIOUS DISEASE EAR INVOLVEMENTS 




USB 


IN CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 

O-TOS-MO-SAN 


OK 


. . . because its potent decongestant, de- 
hydrating and analgesic action provides 
quick, efficient relief of pain and inflam- 
motion in any intact drum Involvement. 

tORMVlUki 

Glycerol (DOHO) 17.90 GRAMS 

(Highest obtainable spec, grav.) 

Antipyrine 0,81 GRAMS 

Benzocaine Oil GRAMS 


... a potent chemical combination (not a 
mere mixture), combining Suifathiaiole 
and Urea in AURALGAN Glycerol (DOHO) 
Base—because it exerts a powerful solvent 
action on protein matter, liquefies and 
dissolves exuberant granulation tissue, 
cleanses and deodorizes, and tends to ex- 
hilarate normal tissue healing in the effec- 
tive control of chronic suppurative otitis 
media. 

FORMULA] 

Urea — 2.0 GRAMS 

Sulfathiazole 1.6 GRAMS 

Glycerol (DOHO) Base 16.4 GRAMS 


Literature and samples sent to physicians on request. 

DOHO CHEMICAL COR P.-Mafcers of AURAIGAN ond O-TOS-MO-SAN NEW YORK 13 


Oct olier. 1910 
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Plastishield technic of 
aseptic breast care 
approved by 

nursing mothers 


The new Plastishield technic of postpartum breast care is well 
liked by patients. This fact is borne out by the reports 
summarized below: 

50 patients 6 weeks to 6 months postpartum replied to a 
questionnaire as follows: 1 


1. Are Plastishields comfortable to wear? 

YES 90% NO 10% 

2. Do Plastishields prevent soiling of clothes by milk leakage? 

YES 88% NO 12% 

3. Do Plastishields prevent nipple irritation? 

YES 98% NO 2% 

1,000 patients in 5 hospitals answered the same 
questions as follows: 2 
QUESTION #1 YES 91% NO 9% 

QUESTION —2 YES 75% NO 25% 

QUESTION ~3 YES 98% NO 2% 

Thus it will be seen that Plastishields encourage breast 
feeding because they: 

1 . Protect the nipple and areola from soreness and Assuring 

2. Are conveniently and comfortably worn 

3. Arc characterized by greater cleanliness than other 
methods 


Plastishield, me. 


MINNEAPOLIS, MINNESOTA 


1 McKenzie. C H : The Use of Plastic Nipple 
Shir-Ids lor the Lactatinc Breast. Journal-Lancet, 
64 :199 (May) I94S 

2 Abramson, M Breast Feeding the Newborn, 
Gen. Practice Clinics, (Oct ) 1947, p 318. 


p*rtNT rc« **» r»*sf *•••« »tanTi«rs »•* Tr>r *t*tcs 
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Medical Authorities! Know This Fact: 

NO DOCTOR CAN RECOMMEND ANY BETTER 
EVAPORATED MILK FOR INFANT FEEDING 


1. WHITE HOUSE MILK 
comes exclusively from tested 
dairy heTds. 

2. Processing of the milk is 
rigidly controlled under the 
most modern and sanitary 
conditions at the spotless 
White House Milk plants. 

3. Many thorough quality and 


laboratory tests are made: be- 
fore acceptance of the raw 
milk, at each stage of produc- 
tion, and after sterilization. 

. Repeated analysis of uniform- 
ity, sterility and vitamin D 
adequacy insure that White 
House Milk conforms to the 
very highest quality standards. 



WHITE HOUSE MILK 

\\V ^ JI ‘Not C* 

«<XI VJ-S.T. Units of Pure Crystalline Vitamin Dj Per Pint / xx v Straits 

Satisfaction Guaranteed by ASP or Your Money Back. / /<>»•'»« 

S0‘ ,c '* 

tTbls statement It accepted by the American Medical Association’s Council on Foods end Nutrition 


I 1 



f *Not Connected With Any 
Company Usinc a 
Similar Name or Brand 


October, 1010 
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D ESI TI N 
OINTMENT 

Contains Cr:.iic Cud Uver Oil > Zinc * 

Osidc, Till cur:, Petrqljtum and Lsnclir. 



Used effectively in GENERAL PRACTICE for 
. the treatment of Wounds, Burns, Indolent Ulcers, 
Decubitus, Intertrigo, Skin Lesions, Hemorrhoids, 

Anal Fissures, etc, ^ 


I In PEDIATRICS for the treatment of Diaper 

j Rash. Exanthema. Chafed and Irritated Skin. 

caused by Urine. Excrements or Friction, Prickly 
Heat and in the nursery for General Infant Care. 

Fatty* acids and vitamins- arc in proper ratio, 
thereby producing optimum results. Non irri- 
tant, acts as an antiphlogistic, allays pain, stim- 
ulates granulation, favors epithdiration. Under 
Desitin dressing, necrotic tissue is quickly cost 
off. Dressing docs not adhere to the wound. 

In tubes I or., 2 02 ., 4 oz., and l lb. jars. 

Desitin Medicinal Dusting Powder is super 
fatted with crude cod liver oil in a non irri- 
tating powder base. Indications: In infant care 
in the treatment of IRRITATED SKIN, SUPER- 
FICIAL WOUNDS. DECUBITUS. INTER- 
TRIGO, PKDKTUS ami URTICARIA, in 2 
02 . Shaker-Top Cans. 


s ' For the Medical Profession 

DESITIN 

CHEMICAL COMPANY 

70 Jffff 57*117 • HTDV1PIHCI • ftNOIt UUNfr 



Professional 
Samples 
on Request 
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New Sulfa Combination.. . 


terfonyl 


for safe sulfonamide therapy 


HIGH BLOOD LEVELS 
All three components are 
absorbed and excreted independently. 
High blood levels can be maintained 
without kidney concretion and 
with minimal sensitivity reactions. 

WIDE ANTIBACTERIAL RANGE 

All three components 

have a wide antibacterial range 

and are highly effective 

in the treatment of pneumonia and 

other common infections. 




0.5 Gm. tablets 
Bottles of 100 and 1000 
Suspension, 0.5 Gm. per cc. 
(pleasant raspberry flavor) 

Pint bottles 

**7t»fO"TU** It A Or t. *. * tOK* 


SQTJlBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


October, 1910 
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Natural vitamins A and D . . . daily, for about a penny: In 
“drop-dosage” for infants or pleasantly-flavored Tablets for the older 
child. Vitamin D wholly derived from cod liver oil, vitamin A adjusted 
and standardized with fish liver oils. White Laboratories, Inc. 


'fUtUe^ Cod Liver Oil Concentrate liquid tablets 
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AT LAST! EFFECTIVE RELIEF IN BRONCHIAL ASTHMA 

i 

"Inconspicuous side effects " 1 

i 

! 

. l’rompt, complete relief in bronchial 
) asthma and associated conditions . . . yet 
1 "causes very little central nervous 

* stimulation and produces little or no 

• pressor action.”' 

1 857 — 90? effective relief in over 1400 

* patients during an exacting 

I 8-year clinical study. 

• Increased vital capacity . . . better feeling 

1 of well-being . . . essentially free from 

1 undesirable side actions. 

( 

IU name is NETHAPHYL® 


for fi’qukf <fo<ciyc . . . Syrup Nclhupr/n. 
rh\\Mi\t UsUug XclltapUxft c(U*cti\c 
*HteC enb.inced by Decaprvns long, 
ladling antilustammic action m seasonal 
and other allergies I cch 5cc contains 
Miinf? 1 21 mg, 7 hrophtjUmc (US T ) 50 
m;*. Ok eytyn* Succinate C rig. 


Hath capsule contains Noth amine® 

Ihdrochloride 50 mg , ButaphvHaminctt) 0 l- Cm , 
ami pbcnobiibital J$ mg 
Also as atlablc tn halburcnglh. 



rjs 

<1 


October, 1P4P 


1 -Kernel, l\ /; Ann Allergy, S 397, 1947. 
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The Place of 

in the Child’s Dietary 

Neither nature nor man has 
yet produced a food which can 
be eaten to the exclusion of all 
others and which can fully 
satisfy all nutritional require- 
ments. Every food has its 
proper place when eaten in 
proper amounts and at the 
proper time. 

Candies enjoy an established 
position in the child’s dietary. 

Eaten at the conclusion of a 
meal, they satisfy the desire 
for a sweet, and add to the satiety value of the meal just completed. They 
contribute to the caloric needs of growing youngsters, which is not insignifi- 
cant. Furthermore, the anticipation of a bit of candy as the last course not 
infrequently gives added incentive to eating the other foods comprising 
the meal. 

That candies have a worth while place in the child’s dietary is evident from 
the foods with which most candies are made — eggs, butter, cream, milk, fruit 
and nuts. To the extent these foods are present, candies contribute valuable 
protein, B complex vitamins, and minerals. 
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meat earlier 


than ever before ! 


The most significant change in infant feeding 
in recent years has been earlier meat-feeding, 
brought about by the development of spe- 
cially prepared Meats for Babies, pioneered 
by Swift & Company. Almost overnight these 
clinically tested products, first of their kind, 
changed meat-feeding habits! Today, both 
pediatricians and general practitioners rec- 
ommend these meats months earlier than they 
ever did before. Over a million babies are 
now thriving on Sw ift’s Meats for Babies ! 

Swift's Strained Meats easy to 
feed earlier 

Soft, smooth Swift’s Strained Meats arc so 
fine in texture they may easily be bottle 
fed in the early weeks of life. 

Some plqsicians start babies on these meats 
at two weeks — others as soon as the infant 
goes on solid foods. 


Swift’s Diced Meats — for older babies and 
young children — provide tender, bite-size 
pieces of meat that encourage chewing, aid 
teething. Swift’s Diced Meats are tempting 
—-help prevent anorexia in older babies. 
Six kinds: beef, lamb, pork, veal, liver and 
heart — help infants form sound eating habits. 

Excellent source of complete proteins 

Swift’s Meats for Babies are an excellent 
source of complete, high-quality proteins . . . 
make available simultaneously all known 
essential amino acids — for optimum protein 
synthesis. In addition, Swift's Meats for 
Babies provide natural B vitamins and iron. 
As a food for growth and as a protective food 
meat has few peers. This is why so many 
doctors now recommend Swift’s Meats for 
Babies for regular feeding early in life. 



Special Note — In cases where infants are sen- 
siliteto milk protein. Swift's Strained Meats may 
be tolerated tery well In such cases, many 
physicians are recommending these meals be gn en 
tn large quantities to replace milk protein tn the 
infant diet. 
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first avoid harm 

All soap lathers contain alkali and fatly acids and are heratolytic. 
Many arc allergenic. Therefore, failure to interdict the use of soap 
often results in aggravation or perpetuation of cutaneous lesions. 


with pHlsoderm 

This nonalkalizing, soapless, sudsing detergent cleans safely, 
cffectiveh. Ila pH taluc of 5.5 equals that of normal skin, thus 
leaving intact the prolcctiae "acid mantle."’ The lowering of 
surface tension and case of use permit thorough, nonirritaling 
cleansing. These arc invaluable adjuncts in treating dermatoses 
■where proper cleansing is essential to therapy. 


pllisodcrnt Is an umil-ion containing ether sulfonate, lanolin cliolestcrols 
a»<l petrolatum, bupplicd in lte c iilar. Oil) and Dr) Tjju-s. bottles of 2 07 , 7 o/_, 
12 or. and 1 gal anil in 3 or. rt tillable hand dispensers 
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AND FATIGUE DURING 
THE PRE-NOON HOUR 


That the daily eating of adequate breakfasts 
lessens neuromuscular tremor during the pre- 
noon hour was recently shown in physiologic 
studies* conducted at the Departments of 
Physiology and Nutrition of a prominent 
medical college. As a direct consequence of 
the better nutritional state induced by im- 
proved breakfast habits, involuntary neuro- 
muscular tremor is less during the last 
morning hour when 800 or 400 calorie break- 
fasts arc the daily routine than when break- 
fasts are regularly omitted or coffee only 
constitutes breakfast. 

Six young women graduate students were 
the experimental subjects in this carefully 
controlled scientific investigation. For per- 
mitting adequate physiologic adjustments to 
the four breakfast practices (800 calories, 400 
calorics, coffee only, and no breakfast), each 
practice was followed for a three-week period. 

The data obtained in the 800 calorie break- 
fast period were used as the standard base 
of reference. 

Using specifically designed apparatus, the 
investigators determined the pattern of ampli- 
tude and rate of involuntary muscle tremor 
of the unsupported outstretched arm both i 
before and after strenuous exercise. Measure- j 
ments were made during pre-noon hours of 1 
the experimental periods. 

Conclusions derived from this practically 
significant study follow: 

1. When no breakfast was the morning 


practice, the magnitude of muscle tremor 
substantially increased. 

2. Habituation to coffee only for breakfast 
induced a similar increase in magnitude of 
muscle tremor. 

3. Habituation to the 400 calorie breakfast 
after the coffee-only period markedly de- 
creased the magnitude of muscle tremor; 
the tremor magnitude status tended to 
return to the status of the 800 calorie 
breakfast period. 

The conditions of the study did not permit a 
direct comparison of the effects of the 800 and 
400 calorie breakfasts on muscle tremor. 

Health and nutrition authorities have long 
proclaimed the importance of daily adequate 
breakfasts in the promotion of good nutri- 
tional health. The results of this scientific 
study give direct experimental support to 
the soundness of such dictum. 
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Neuromuscular Tremor. Record of a normal tremor 
(A), and (B) exaggerated tremor. Subjects 
who are accustomed to eating breakfast have 
an exaggerated tremor when they suddenly 
begin to omit breakfast. 




The presence of this sea! indicates that all nutritional state- 
menu herein hate been found acceptable by the Council on 
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•Reprint of the research study and findings 
will be sent on request. 
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135 South La Salle Street • Chicago 3 
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T he best years 
of their lives 


For almost a decade now they’ve had 
Vi-Penta Drops to help them grow. This 
pioneer water-miscible multivitamin 
drop preparation protects them in the 
rapid growth years with a generous 
supplement of vitamin C and members of 
the B complex, in addition to A-and-D. 
Vi-Penta Drops are freely miscible 
with milk and fruit juices. They are 
easily administered, well-tolerated 
and well-absorbed. Available in vials 
of 15 cc, 30 cc, and 60 cc. 

IlOFFMANN-LA ROCHE INC. • NUTLEY 10 • N. J 


Vi-Penta® Drops 




Pharyngeal Infections 


SAFE, TOPICAL METHOD 


In Nciman’s study* on chemoprophylaxis with White’s Sulfathiazolc Gum 
conducted over a 9-month period on 199 medical students: 

1. The incidence of primary pharyngitis in the treated group was 
less than half that in the controls. A less marked, but 
statistically significant, decrease was also observed in the incidence of 
colds and irritationaj pharyngitis. 

2. “It is worthy of note that the mouths of over 100 persons 

were exposed to the drug in concentrated form daily for eight months, 
with no untoward effects.” 

As with the therapeutic use of Sulfathiazolc Gum, the prophylactic 
application is safe because it is topical. In this scries, for example, repeated 
examination of blood samples from unsclccted individuals in no case 
gave a positive test for sulfathiazolc. 





The dosage in these experiments was one to three tablets a day — an 
obviously economical procedure. No reactions were observed. 


SULFATH I AZOLE GUM 


SAFE, TOPICAL CHEMOTHERAPY 


Supplied in packages of 24 tablets — 3% grs. 

(0.25 Gm.) per tablet— sanitaped in slip-sleeve 
prescription boxes. 

WHITE LABORATORIES, Inc., Pharmaceutical Manufacturers, Newark 7, N. I. 

•Neiman, I. S : Prophjhctic Value ofSulfathiarole, 
Archive* of Otolarjn. 47 :I58-I64 (Teh.) 1943. 
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Notable Books on the Eyes 



Just Released 1 Duke-Elder’s 5th Edition 
THE PRACTICE OF REFRACTION 

The character of the book remains the same, but 
considerable now material has been added to this 
thorough revision Among other things m>opla Is 
considered from a new \ lew point; new knowledge 
of transient changes m refraction has been added 
and aniseikonia is treated more fullj : the de- 
scription of the mechanism of accommodation has 
been brought up to date and a chapter has been 
added on anomalies of convergence: orthoptic 
treatment of muscular imbalance is viewed more 
critically. 

Among methods of examination, descriptions of 
streak retinoscopv and velanoscopj have been 
added and the section on rcfrnctomctrj enlarged 
Also the chapter on spectacles has become more 
useful by enlarged sections on the theory of best- 
form lenses, the effectivity and equivalence of 
lenses, anil contact lenses 

SIC panes, SIC illustrations PEICE, SC.SS 


Ready Now! Duke-Elder’s Vol. IV— THE 
NEUROLOGY OF VISION, MOTOR 
AND OPTICAL ANOMALIES 

The long delav in Volume IV of TEXT BOOK OF 
OPHTHALMOLOGY Is due to six 5 ears of mili- 
tary service bv the author. Revisions of the first 
three volumes are now under was and are ex- 
pected to be released in a je.ar or so Volumes V 
and VI are also in preparation, but no release 
date is deflnitelj in sight. 

CONDENSED CONTENTS OF VOLUME IV 
The Neurology of Vision 

1 The Visual Pathvvajs 

2. Disorders of the Higher Visual Centres 
3 Anomalies of the Pupillary Pathvvajs 

Motor Anomalies of the Eyes 

1. Anomalies of the Ocular Movements 

2 Anomalies of Binocular Fixation 

3 Concomitant Squint 

4 Noncomitant Squint 

5 Ocular Dev intions 

G. Pathological Njstagmus 

Optical Anomalies oj the Eye 
1. Errors of Refraction 

2 Anomalies of Accommodation 

3 Aniseikonia 

i Eve-Strain and Visual Hjgiene 
5 Clinical Optical Appliances 
ISOO races. 10S1 Illustrations, tcith 7 1 til Color. 
PEICE, SSO 00 

Bv Sir XV. STEWART DUKE-ELDER, K.C V.O , 
D Sc. (St. And.). PhD (Lend.). M.D.. Ch B , 
FRCS. Hon DS (Northwestern) Surgeon 
Oculist to II. 31. the King, Director of Eescarch, 
Institute of Ophthalmology, Unncrstty of Lon- 
don; Ophthalmic Surgeon, St. George's Hospital, 
London. 


New! Doggart’s OCULAR SIGNS IN 
SLIT-LAMP MICROSCOPY 

“The author is ob\lously an experienced teacher 
and clinician His treatment of contro\ersial sub- 
jects especially is admirable and reminiscent of 
Duke-Elder at his best. 

' The book is particularly pleasing: in that he 
makes no attempt to show or discuss all the rare 
conditions, but does especially consider those con- 
ditions which can only be diagnosed with the 
slit lamp He repeatedly urges that the post- 
graduate student re-study the case with the loupe 
in order to imprme his loupe technique, and his 
discussion of the use of the loupe before slit 
lamp certainly is masterful. 

“It is beautifully annotated and indexed ; for in- 
stance. each reference to a figure ghes the fig- 
ure number, the plate and the page which the 
plate faces The author is just as careful to 
present his material forcefully and still concisely, 
as he is to make it easy to find the particular 
plate to w’hich he is referring. The book will fill 
the need of the \ast majority of those doing slit 
lamp work and will do so without the fault of 
o\er-simplif> ing a really complex subject" 

— L. C D, MD, St. Rouis Uni\erslty 
Medical School 

By JAMES HAMILTON DOGG4.RT, M.A., 
MD, (Contab.). P.R C S , (Eng) Surgeon and 
late Research Scholar, Moorfields, TTesfmmsrer 
and Central Eye Hospital; Ophthalmic Surgeon, 
St. George’s Hospital; Lecturer in Ophthalmology 
at St. George’s Hospital Medical School 112 
pages, 93 xllustratwns of which 85 are \n color 
PRICE, 36.75 


New' Scobee’s A CHILD’S EYES 

AN EXPLANATION FOR PARENTS OF 
CHILDREN WITH CROSSED EYES— EM- 
P HASIZING THE NEED FOR COOPERA- 
TION WITH ATTENDING PHYSICIAN 
AND THE IMPORTANCE OF EARLY 
TREATMENT. 

Approximately 1.5 per cent of the 15.000.000 
children bom in tlie United States cverj' year 
have crossed ojes nnd tlie majority of them are 
receiving treatment. The average physician 
treating these children is too busj- to explain the 
condition to the disturbed and worried parents 
Even when he does explain, they do not under- 
stand 

Dr Scobee’s book will save jou all the time 
jou ma> have spent in urging cooperation from 
the parents — and answers all their questions 
with sinceritj- and sjmpatlij'. Wc recommend 
linving several copies available for the parents 
of these afflicted children The results of treat- 
ments should show- marked Improvement with 
its use — nnd the future of jour child patients 
will be filled with more hope 

By RICHARD C SCOBEE B A.. M.D . F.A.C S . 
Assistant Professor of Ophthalmology, Wash- 
ington Univcrsitil School of ifedicinc, St. Louis, 
109 Pages PEICE, SI 00 


ORDER FORM 


TUB C. V. MOSBY COMPANY, 3207 ttnsllincton Bird 
Please send me 

D Duke-Elder’s THE PRACTICE OF 

REFRACTION $ G 23 

□ Duke-Elder’s TEXT BOOK OF 

OPHTHALMOLOGY Vo! IV 20.00 

□ Enclosed find Chech 


St. Louis S, Mo. MJ 


□ Doggart’s OCULAR SIGNS IN SLIT- 

LAMP MICROSCOPY 6.75 

□ Copies Scobee’s A CHILD’S EYES 2 00 

Q Charge my account 


Name 


Address Citj- L State 
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In 

infant allergy to 
cow’s milk Iactalbumin 



gives 
prompt, 
proven 
relief 

Prescribe Meyenberg, the 
original evaporated goat milk, for prompt 
relief from the colic, diarrhea or vomiting due 
to cow’s milk allergy. When allergy is indicated, or in 
borderline cases when sensitivity to cow’s milk Iactalbumin is 
suspected, prescribe Meyenberg Evaporated Goat Milk. 
Meyenberg is nutritionally cquhalent to evapor- 
ated cow’s milk— economical, sterilized, 
and easy to prepare for feeding. 

ItHlff 

^stdrrrfbid to the profettlon only 

y A vailabte at aft phortnaeiet in 14 ox. hermetlcallyrsealed containers 


Fill IN COUFON AND MAH FOR FREE LITERATURE 
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ARMSTRONG X-4 BABY INCUBATOR 



The Armstrong X-4 Baby Incubator is a SIMPLE, 
SAFE, "HARD WORKING” welded-steel model for 
everyday use. And it is still LOW IN COST— Low 
In Cost to buy, to operate and to maintain. 


1. Low cost 

2. Underwrltm'Laboratorles approved 

3. Accepted by American Medical A*ioc. 

4 . Simple to operate 

5. Only 1 control dial 

6. Safe, low-coit, heat 

7. Easy to clean 

8. Quiet and easy to move 

9. Ball-bearing, toft rubber caitert 

10. Fireproof construction 

11. Excellent oxygen tent 

12. Welded steel construction 

13. 3-ply safety glass— no pTastics 

14. Full length view of baby 

15. Simple outside oxygen connection 

16. Night tight over control 

17. Both F. and C. thermometer scales 

18. Safe locking top ventilator 

19. low operating cost 

20. Automatic heat and humidity control 

21. No special service parts to buy 

AND 


The Armstrong X-4 Baby In- 
cubator was the FIRST Baby 
Incubator to carry all three of 
these "awards"— 

1. Tested and approved by Under- 
writers' Laboratories, Inc. 

2. Accepted by the Council on 
Physical Medicine, American 
Medical Association 

3. Tested and approved by Cana-' 
dian Standards Association 

For about four years, it was the 
ONLY Baby Incubator carrying 
Underwriters’ Laboratories, Inc. 
approval . . . thereby setting new i 
standards of safety and operating 
simplicity in this field. 1 


These facts attest its world wide acceptance. Close 
to 8000 now in use, from South Africa to Iceland, 
and almost 900 hospitals originally ordering 2200 
Armstrong X-4 Baby Incubators have, after using 
them, mailed repeat orders for 3300 more. 

If you want safety, reliability, low cost and sim- 
plicity, write today for descriptive bulletin and price. 
Shipment from stock. 



UojirwrlUn 1 UbmloriN, lac. 



Am-rfemn I Canadian Ftaedard* 
Aim. Attoc. 


THE GORDON ARMSTRONG COMPANY, INC. 

Division PPI • Bulkley Building • Cleveland 15, Ohio 

Distributed in Canada by INGRAM & BELL, LTD. • TORONTO* MONTREAL* WIN NIPEO *CALO ARY 'VANCOUVER 

Ceprrlrfct 1*0 Tfco Gordon artutroef Co.. Inc. 
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Original Communications 


TETRALOGY OP FALLOT 


Analysis op Forty-One Cases of Patients Treated Surgically at the 
"University of Minnesota Hospitals 

Georgia B. Perkins, M.D. * Margaret M. Hammond, M.D., P. F. Divan, M.D., 

and M. J. Shapiro, M.D. 

Minneapolis, Minn. 


A T one time tlio achievement of the proper diagnosis of congenital abnor- 
malities of the heart was of almost purely academic interest, serving lit- 
tle practical purpose other than to aid in the evaluation of prognosis in 
individual cases. Aside from its usefulness in differentiating such abnormal- 
ities from rheumatic carditis, its value to the patient was usually minimal. At 
present, however, as a result of notable advances in the surgical treatment of 
various types of congenital cardiac defect, added responsibility is placed on 
the physician, especially the pediatrician, to recognize their presence. The 
correct diagnosis is as important to the patient in terms of definitive treat- 
ment as identification of the causative microorganism is in an infectious dis- 
ease. Increased interest in the problem of diagnosis has led to the develop- 
ment of a variety of special clinical techniques such as cardiac catheteriza- 
tion and roentgen ray studies following injection of contrast media, which 
furnish valuable confirmatory data. 

Since the presentation in 1945 of a successful method for the surgical 
treatment of patients with tetralogy of Fallot by Blalock and Taussig, 7 the 
correct diagnosis of this abnormality has become especially important. Con- 
centration of interest on the subject has served to advance our knowledge 
regarding all types of congenital malformations of the heart. 

The purpose of the present communication is to review the diagnostic 
findings and the results of treatment by means of the Blnlock-Taussig pro- 
cedure in forty-one tetralogy patients who were admitted to the University 
of Minnesota Hospital between September, 1946, and December, 1947. In 
four of these the thoracotomy was exploratory in character, no attempt being 
made to earn* out the anastomosis; two patients expired during surgery, and 
the remaining thirty-five had the systemic-pulmonary arterial shunt con- 
structed. The ages of the patients ranged from 18 months to 37 years, the 


J'rom The Department of Pediatrics, University of Minnesota, Minneapolis Minn. 

All mu Blcil Operations were performed liy Dr. John H. Paine and Dr nicharrt Vnren of 
the iveartnient of SnmeD-. Amen of thler si.rplcal experience will be published Elsewhere. 
-\1i>M J*ht Hot arch Killotv In Cardtoto^-. 
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majority being between G and S years. The average age was S.S years. Four 
patients were 1G years of age. The operation was carried out on three of 
these. 


ANATOMIC AND PHYSIOLOGIC CHARACTERISTICS OF TETRALOGY OF FALLOT 

The tetralogy of Fallot consists of the following four abnormalities: (1) 
pulmonary stenosis with narrowing of the opening between the ventricle 
proper and the infundibulum; (2) interventricular septai defect; (3) dextro- 
position (with over-riding) of the aorta; and (4) right ventricular enlarge- 
ment. The resulting symptoms of such abnormalities, namely, a high degree 
of cyanosis, dyspnea, faintness, possibly syncope, clubbing of the digits, poly- 
cythemia, and an increased oxygen capacity of the blood, occur in varying 
degrees. 

CLINICAL HISTORY 

Cyanosis is sometimes not present at birth, being noted first either at the 
time when the ductus arteriosus closes or when a relatively mild pulmonary 
or upper respiratory infection occurs during infancy ; or it may not be noted 
until the activity of the patient is increased, for example, when he begins to 
creep. The ductus arteriosus is normally completely closed by the third 
month, although there is constriction or functional closure immediately after 
birth.'" Closure may be delayed even further and the duct may even remain 
patent. There may be reopening of the duct later in life. Why the ductus 
should close when it is a functioning structure is not known. Barklay and 
•Salmon 3 report that two out of ten operated patients were found to have a 
small open duct present. AVe have seen two patients, both about 3 years of 
age, in whom a machinery type murmur was found to have developed. 
Surgery was postponed in these cases until proper evaluation could be made 
as to the efficiency of the ductus in compensating for the defect. This observa- 
tion should lead one to postpone surgery until the age of 3 years, if possible, 
so that any sueli compensatory attempts on the part of the bod}' may be given 
an opportunity to be recognized. In the patients presented here, the onset of 
cyanosis was noted between the time of birth and 5 months in twenty-one 
cases (f» 1 .2 per cent! : between G months and 2 years in fifteen cases (3G.G per 
cent); between 3 and 7 years in three cases (7.3 per cent); and two cases 
(4.0 per cent) the onset of cyanosis was uncertain (Table I). 

Physical endurance was restricted in varying degrees, the distance which 
the patient could walk on level ground being used as a good clinical index. 
Fight ecu (43.9 per cent) of our patients could walk less than one city block; 
fifteen patients (36.6 per cent) could walk from one to two blocks without ex- 
haustion; five patients (12.1 per cent) had an endurance of three to six blocks; 
two patients (4.9 per cent) could go from seven blocks to one mile; and one 
patient (2.5 per cent) was able to walk more than one mile. AVhether or not 
the patient suddenly feels exhausted and "‘squats” down in his tracks or 
feels fatigued but can walk into shelter or to a chair are also good indices. 
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Table I. Summary of Clinical Histories and Physical Status 


HIST ORY' OR STATUS L_ 

Cyanosis first observed 
Birth to 5 months 

6 months to 2 years 
3 years to 7 years 
Indefinite 

Physical endurance (walking) 

Less than 1 city block 
1 to 2 blocks 
3 to G blocks 

7 blocks to 1 mile 
More than 1 mile 

History of syncope or convulsions on exertion 
Physical development 
Good 
Fair 
Poor 

Occurrence of right aortic arch 
Heart size 
Normal 

Slightly enlarged 
Moderately enlarged 
Small • 


% 


51.2 

36.6 

7.3 

4.9 


43.9 

36.6 

12.1 

4.9 

2.5 

36.6 

43.9 

43.9 
12.1 

21.9 


41.5 
34.1 

4.9 

19.5 


Syncope (or a convulsion) frequently occurs in those severely taxed. 
Fifteen of our patients (3G.G per cent) experienced this type of symptom. 
Seven of the ten patients studied by Barklay and Salmon 3 had episodes of 
syncope. The patient’s unwillingness to tolerate anything which interferes 
with free breathing such as thumb-sucking, removal of clothing over the head, 
washing the face, or blowing the nose, is an indication of his previous ex- 
perience with and fear of the sensation of suffocation. 

PHYSICAL EXAMINATION 

The patient is sometimes undersized and may he somewhat emaciated. 
The degree of retardation in physical development corresponds approximately 
with the degree of circulatory deficiency. In the present study development 
was found to be “good” in eighteen patients (43.9 per cent), “fair” in 
eighteen (43.9 per cent) and “poor” in five (12.1 per cent). In our patients 
the degrees of cyanosis and clubbing of the digits were found to be directly re- 
lated to the severity of the disease. Spinal kyphosis was frequently present. 

The patient is usually very apprehensive, the smaller children showing 
complete dependence upon the parents. The aortic second sound in a small 
child is clearly audible in the second left interspace and may be interpreted 
as the pulmonic second sound. A normal sinus arrhythmia is the rule. Heart 
block occasionally results from the septal defect. This condition was not ob- 
served in any of our patients. The blood pressure is usually within normal 
limits, sometimes slightly low. The pulse pressures found here varied from 
10 to iiO mm. of mercury, most frequently being between 20 and 30 mm. There 
is no unusual relationship between that of the arms and that of the legs. It 
is frequently very difficult to obtain the blood pressure, particularly the di- 
astolic. The reason for this is obscure. Olin and Hughes’ 5 found a very much 
elevated blood pressure in one of their two eases. Signs of embolism, cerebral 
or peripheral, were noted in three instances in the present series. 
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ROENTGEN EXAMINATION 

On fluoroscopy the heart shadow is found to be somewhat widened, es- 
pecially to the left, without marked cardiac enlargement. Of our cases, the 
heart size was found to be normal in seventeen patients (41.5 per cent), 
slightly enlarged in fourteen (34.1 per cent), more markedly enlarged in two 
(4.9 per cent), and small in eight (19.5 per cent). Unfortunately, the charac- 
teristic boot shape was not always obvious. As a result of the right ventricu- 
lar enlargement a bifid apex may be seen with the notching at the apex in- 
dicating the right ventricle below and the left above, the pulsations in each 
being visible. 

Although the arch of the aorta usually descends on the left side, it has 
been demonstrated that it descends on the right side in about one-fifth of the 
cases. 13 Nine of our patients (21.9 per cent) showed this abnormality. The 
importance of this lies in the fact that, since the innominate artery always 
lies on the side opposite to that on which the aorta descends, the side on which 
the incision for surgery may be made will depend upon where the vessel to 
be used for anastomosis lies. Thirty-two of the thirty-five anastomoses com- 
pleted in our series of cases were made between the right or left subclavian 
artery and the right or left pulmonary artery, respective]}'. The innominate 
artery was used in but three cases. 

Because of the decrease in pulmonary circulation, the pulmonary mark- 
ings arc found to be less marked than normal. Although not all of the pa- 
tients in this series showed a high degree of decrease in the peripheral vascu- 
lar pulmonary markings, every one showed some decrease in the size of the 
hilar vessels. The other important positive criterion is a small pulmonary 
artery and conus. Wc have found the decrease in pulsations of these vessels 
to be of more diagnostic aid than is the decrease in vascular markings, since 
the latter may sometimes be equivocal. 

SPECIAL LABORATORY DATA 

Laboratory findings arc significant only in so far as they are characteristic 
of the disease and if they change in the postoperative state. A polycythemia 
was invariably present in these patients, the degree being roughly parallel to 
the degree of cyanosis and of hypoxemia. It has been found that, in contrast 
to the maintenance of a normal relationship between the volume of red cells 
and the volume of the plasma in polycythemia vera, the volume of the plasma 
in cases of cyanotic heart disease has been found to be below the expected 
level, p thus increasing the oxygen-carrying capacity of the blood at the price 
of increased viscosity. (Table II.) 


Table II. Summary or Data Regarding Blood 



HEMOGLOBIN 
(GM. PET. 100 C.C. 

erythrocytes 

( MILLION’S TER 

OXYGEN' SATURA- 
TION' OP ARTERIAL 
HEMATOCRIT BLOOD 


BLOOD ) 

CU.MM. BLOOD) 

(% R.B. C.) 

(%> 

Preoperntivc 

12.G-25.G 

5.7-12.0 

50-S5 

15.3-SG.8 

Postoperative 

11.1-21.6 

3.5-10.7 

37-75 

21.2-90.0 
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Taussig states that, in children, as long as the oxygen saturation of the 
arterial blood remains above 66 per cent, there is no need for and consequently 
is no stimulus leading to polycythemia.- We have not always found this to 
he true in our series. However, we have found it true that the hematocrit 
reading tends to he lower in those patients with the higher oxygen saturation 
values. The preoperative hemoglobin values in our group varied from 12.6 
to 25.6 Gm. per 100 e.c.; postoperatively they ranged from 11.1 to 21.6 Gm. 
(See Table II.) This represented a decrease of 0.5 to 9 Gm. in all of the cases 
studied and a decrease of from 1.9 to 9 Gm. in those with a good result, the 
average decrease of about 4 Gm. resulting. 

The erythrocyte count preoperatively was found to be between 5.67 and 
12.6 millions per cubic millimeter; postoperatively between 3.5 and 10.7. This 
represents a decrease of 0.2 to 4.6 million cells per cubic millimeter in all the 
patients and of 0.6 to 4.6 in those with a good result from operation, the aver- 
age fall being about two million. The preoperative hematocrit values were 
found to be between 50 and 85 per cent, whereas postoperatively they were 
between 37 and 75 per cent. A decrease in reading of 4 to 20 per cent was 
found in all of the cases and of 6 to 20 per cent in those with good results, 
the average fall being about 13 per cent. The decreases in hemoglobin and 
hematocrit values occur more rapidly (one to three weeks) than the fall in 
the erythrocyte count, which takes from one to three months. This is in con- 
trast to changes in the degree of ox 3 ’-gen saturation of the arterial blood, which 
changes almost immediately after establishment of the anastomosis. 

Oxygen saturation studies are made both before and after surgery. This 
gives comparable results if the patient is under basal conditions. Therefore, 
the patient is given a relatively short anesthetic of Baird’s solution (Pentothal 
Sodium and curare) rectally and intravenously when the arterial blood is 
drawn to prevent struggling and crying. The blood is obtained from the 
femoral artery. The method most commonly used for determining the oxygen 
content is that of Yan Slykc. 16 As will be noted later, evaluation of the exer- 
cise tolerance shows indications of being much more accurate. Since the 
degree of oxygen, saturation decreases with voluntary exertion or crying, 
evaluation of exercise tolerance has been found to.be easier from a mechanical 
standpoint and also to be more reliable. 


In our series, preoperative oxygen saturation values of 15.35 to 86.8 per 
cent were found. Postoperative values of 21.2 to 90.9 per cent were found. 
Changes varied from -0.7 to +54.9 per cent in all patients having thoracotomies 
and between +1.2 and +54.9 per cent in those patients in whom a good result 
was obtained, the average change being from +10 to +25 per cent. In 
Taussig's" series, the oxygen saturation values preoperatively were as low 
as 13 per cent and as high as 75 per cent and rose postoperativelv to as much 
as 77 per cent, the majority of rises being from 20 to 50 per cent The con 
ditinns under which these values were obtained, however, are unknown to 
us. In the eases of Barkley and Salmon* the average preoperative arterial 
oxygen saturation was 56.4 per cent ; the average obtained postoperativelv 
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was SO per cent. The saturation never rises to the normal range of 94 to 
97 per cent because of the over-riding of the aorta, an abnormality which, of 
course, persists after surgery. 

There is a rise in the degree of oxygen saturation when a patient is al- 
lowed to breathe a high concentration of oxygen at basal conditions due to 
an increased oxygen content but with no change in the oxygen capacity. Such 
studies have recently been carried out in our laboratory, both preoperatively 
and postoperatively. by having the patient breathe 100 per cent oxygen after 
a sample of arterial blood has been drawn for determination of the degree of 
saturation, changes being measured by use of the Milliken-Smaller oximeter 
which is to be described shortly. The time necessary for the maximum satu- 
ration is noted and either a second sample of arterial blood is drawn or the 
percentage increase is indicated by the oximeter readings is recorded. AVe have 
found increases of G per cent to 15 per cent, but as yet an insufficient number 
of cases have been studied in this manner to justify drawing final conclusions. 

In studies carried out during the surgical procedure, the increase was 
noted immediately following establishment of a shunt. The saturation times 
in ten of the patients on whom the test was performed ranged in preoperative 
times from ten to fifteen minutes, the normal range being about three to four 
minutes." Postoperatively the values were within normal limits. Studies 
on three of Blalock’s patients six months, one year, and two years post- 
operatively, respectively, also showed normal saturation times, although oxygen 
saturation studies with reference to their exercise tolerance still showed some 
limitations." BurwelP made the observation that the Eisenmenger’s complex 
could be differentiated from the tetralogy of Fallot by the short saturation 
time in the former. 

The Milliken-Smaller oximeter measures the oxygen content by recording 
electrically the varying photometric characteristics of the blood ns determined 
by the relative contents of oxyhemoglobin and reduced hemoglobin as the 
blood flows through the lobe of the ear, the readings being obtained in terms 
of percentage change. The advantage of using this method of determining 
the degree of hypoxemia is that immediate and direct readings may be ob- 
tained under varying conditions ns desired. Its use for this purpose has been 
reported elsewhere.” 

At the present time studies are under way to determine the effects of a 
standard amount of treadmill exercise on the percentage oxygenation of the 
blood, thus providing a more accurate and statistically comparable record of 
exercise tolerance. Decreases in oxygen saturation are noted and the time 
necessary for return to the original values is recorded (saturation time). In 
ten normal subjects, increases of oxygen saturation of one to 5 per cent were 
noted following this exercise, while definite decreases occurred in cyanotic 
patients. Too few patients have been tested as yet. however, to justify draw- 
ing final conclusions. There is good reason to believe that the comparative 
change in exercise tolerance after operation is more closely correlated with 
the clinical improvement of the patient than is the change in oxygen satura- 
tion levels. Two of the three patients of Blalock referred to previously showed 
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a 5 pel- cent decrease in saturation with "extended exercise.” 11 However, 
preoperative values were not obtained. One patient reported from the Lahey 
Clinic had an oxygen saturation value fifteen days postoperatively which had 
fallen 5 per cent and seventy-five days postoperatively it had risen only 2 
per cent from the preoperative value, although the clinical improvement was 
good. "With Ihe same exercise each time, the drop in oxygen saturation aftei 
exercise decreased from a preoperative value of 21 per cent to 9 per cent and 
then to 2 per cent in fifteen and seventy-five days, respectively. 20 

The electrocardiogram typically shows a wide QRS amplitude, peaking 
of P and T waves, and marked right axis deviation. These abnormalities 
were present in all of our patients. Olin and Hughes 10 reported one patient 
who had electrocardiographic evidence of coronary insufficiency. 

It has been the opinion of some observers that many children with cyanotic 
congenital heart disease are mentally retarded. Contrary to this assumption, 
we have been impressed by the good, and in some cases, unusually good mental 
development shown. Psychometric examination made by Miss Audrey Areola, 
clinical psychologist for the Department of Pediatries, on thirteen of our pa- 
tients picked at random, showed the following intelligence evaluation: low 
average, 4; average, 5; slightly above average, 1; and superior, 3. The oxy- 
gen saturation values in the "low average” group ranged from 49.9 to 86.8 
per cent; in the "average” from 43.5 to 75.8 per cent; in the patient "slightly 
above average,” 84.0 per cent; and in the "superior” group from 65.2 to 79.37 
per cent. No correlation between the result of the psychometric evaluation 
and the preoperative oxygen saturation levels could be found. 

Comparison of values for vital capacity, venous pressure, blood volume, 
and circulation time may be useful, but too few patients in this series had 
these determinations made routinely to justify attempts at correlation. Such 
data as bleeding time and clotting time, carbon-dioxide combining power of 
the plasma, blood urea nitrogen, and blood chloride levels are obtained pre- 
operatively, both for evaluating the patients’ ability to undergo surgery and 
as a base line for postoperative care. Blood, as well as nose and throat cul- 
tures, are taken, and appropriate preoperative chemotherapy is given if neces- 
sary to insure aseptic conditions in so far as possible. Dental examination and 
the preoperative removal of loose teeth has proved a helpful precaution, 
penicillin being used before and after extraction. 


REGARDING SURGERY 

While detailed discussion of the surgical procedures employed to ameli- 
orate the circulatory dysfunction in tetralogy of Fallot is quite beyond the 
scope of this paper, brief comment on certain aspects of the problem is not 
inappropriate. Obviously, the question regarding the likelihood of the pa- 
tient's being benefited significantly by operation should be considered of prime 
importance in determining the advisability of this form of treatment Clinical 
judgment concerning the need for operation and risks involved can be bol- 
stered by information regarding the degree of oxygen saturation of the ar- 
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terial Wood, the patient’s exercise tolerance, and the differential arterial pres- 
sures as measured directly by means of vascular and cardiac catheterization. 

Preoperative preparation of the patient is of paramount importance. 
Adequate hydration before operation tends to obviate the necessity of having 
to administer fluids intravenously later on. This decreases the danger of 
cardiac dilatation and decompensation which may arise secondary to the 
establishment of the new shunt. Penicillin is given prophylactically in large 
doses for forty-eight hours before surgery as well as postoperatively. This 
is given in order that the blood stream may be rendered as free as possible 
from pathogenic penicillin-sensitive microorganisms, since the surgical anas- 
tomosis presents a favorable site for bacteria to collect. The other routine 
preoperative medications are morphine and atrophine, the former being given 
in dosages indicated for the age. The atropine is given in relatively large 
but safe doses in order to depress the vagus nerve sufficiently to counteract 
its depressant effect on the heart when the latter is stimulated by unavoidable 
manipulation during the operation. The dosages in the present cases were 0.6 
to 0.3 mg. for patients ranging in age from 6 to 13 years and 0.2 to 0.15 mg. 
for those patients who were younger than 6 years. Application of a local 
anesthetic to the vagus nerve at the time of surgery was used to magnify the 
effects of atropine. 

The anesthetic found to be most satisfactory and the one which was used 
in the last twenty-six of our eases was the pentotlial-curare solution described 
elsewhere by Dr. J. W. Baird 1 of the Division of Anesthesiology of the Uni- 
versity of Minnesota. Administration of the solution is combined with intra- 
tracheal inhalation of 50 per cent nitrous oxide and oxygen. Cyclopropane 
and ether were used originally; however, four fatalities occurred under these 
inhalation anesthetics. To what extent anoxia or increased vagal stimulation 
accounted for these unfortunate results is not definitely known. 

Since blood must flow after anastomosis from the systemic to the pul- 
monary circulation, operation is ineffective if the pressure in the latter sys- 
tem is too high. The maximum pulmonary arterial pressure used as a guide 
by the surgeons in our clinic has been that recommended bj r Blalock, namely, 
30 cm. of citrate solution. In three of the cases reported here, however, the 
pressures were 31, 34, and 35 cm. of citrate solution, respectively. However, 
the results of operation on these patients were completely satisfactory. It 
is possible that the 30 cm. maximum pressure value can be revised upward 
for patients having systemic arterial pressures above certain levels. 

POSTOPERATIVE CHANGES 

A continuous murmur is usually heard postoperatively over the site of the 
anastomosis, sometimes appearing immediately following operation and at 
other times developing several days or weeks afterward. In nine of our pa- 
tients it was first heard immediately postoperatively; in five it was heard 
later on the day of the operation. It was heard on the day following operation 
in three patients; on the third day in five; on the fourth in one; and on the 
fifth in two. In four other patients it was heard first on the sixth, seventh, 
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ninth, and twenty-first postoperative days, respectively. No murmur was 
heard postoperatively in seven patients. Of these, two had end-to-end an- 
astomoses (one of the latter expired and the other had a result of questionable 
value) and three obtained no relief from their symptoms. The sixth patient 
in the group expired. The remaining one had a good result. Although the 
murmur is heard over the site of the anastomosis, it is often found to be louder 
in the back on that side. Occasionally, when no new murmur develops, the 
systolic murmur found previously is accentuated. The lack of a continuous 
murmur corresponds with the absence of a thrill over the anastomosis immedi- 
ately after it is established. Even though a thrill is palpable below the 
clavicle after the chest has heen closed, we have found that it may take some 
time for the murmur to develop. 

The heart size increases in varying degree but not to an alarming ex- 
tent. This increase is predominantly left ventricular. Although the enlarge- 
ment begins almost immediately, the heart does not usually reach its maximal 
size until the end of the second week. Examinations as long as several months 
later in our cases showed no further increase in heart size. That the maximal 
degree of enlargement occurs almost immediately without change thereafter 
is not surprising. Lewis 13 has shown that prolonged overwork does not cause 
cardiac failure and Palmer 17 has demonstrated that cardiac enlargement in 
essential hypertension does not increase after the blood pressure has been 
stabilized. The vascularity of the lung field is moderately increased within a 
period of one to two weeks in most cases. The increase in the pulsations of the 
pulmonary vessels as seen on fluoroscopic examination is also indicative of the 
increase in pulmonary blood flow. The pulse pressures in our series of cases 
changed as a result of operation from -7 to +26 mm. of mercury, with an 
average of about 20 mm. increase. These changes are frequently not as great 
as might be expected with a shunt comparable with that in patent ductus ar- 
teriosus having been established. The changes show no constant relationship 
to the operative results. 


COMPLICATIONS 


In our experience simple pleural effusion was probably the most common 
postoperative complication encountered, the fluid occurring in significant 
amounts in 21 or 50 per cent of the patients. Thoracentesis for relief of 
respiratory embarrassment was required in three cases only. Cultures of the 
fluid removed were usually found to be sterile. One patient expired follow- 
ing removal of but 20 c.c. from a total of 1,900 c.c. of fluid in the chest. This 
death appeared to be due to a sudden shift of the mediastinum. 


Chplothnrar, occasionally resulting from damage to the thoracic duct 
when the left side of the chest is entered, is a more serious complication It 
occurred in three patients in this scries. All required repeated drainage One 
was tapped seventeen times, yielding a total of 9.5 liters of fluid While the 
mortality m general chest surgery complicated by ehylothorax is stated to be 
as high as ;>0 per cent, all three of these patients survived 
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The only therapeutic measure indicated in ehylothorax other than 
thoracentesis and chemotherapy is that of maintaining normal levels of the 
various blood plasma constituents, such as proteins and electrolytes, by either 
the enteral or a parenteral route. Hemothorax occurred in two of our pa- 
tients. One, which was massive and bilateral, was followed by death. The 
source of the hemorrhage was not adequately explained at autopsy, the an- 
astomosis being unruptured. 

Horner’s syndrome was found to be present shortly after surgery in four 
of our patients, the pupil of the eye on the operated side being the smaller of 
the two. This complication is doubtless due to the fact that superior cervical 
ganglion fibers proceed eraniad via the plexus surrounding the internal carotid 
artery. Although the one case reported from the University of Texas showed 
no return to normal. 3 ours did. One patient in our series showed ptosis and 
mitosis without changes in sweat secretion. 

Hoarseness has been found to occur postoperatively by different observers. 
Although this may be the result of the intratracheal intubation only, it may 
also be the result of laryngeal or supra glottic edema, being sufficiently se- 
vere to require tracheotomy. This measure was necessary in one patient of 
the present series. Hoarseness may also be the result of temporary injury to 
the recurrent laryngeal nerve, should the latter take an aberrant course. 
Damage to the phrenic nerve is evidenced by diaphragmatic paralysis and 
by paradoxical diaphragmatic movement as demonstrated by fluoroscopy. 
This is also usually a temporary finding but is present, in spite of the resorp- 
tion of pleural fluid. IVc have observed the complication very frequently. 

Hemiplegia may occur as a result of a deficient blood supply, especially if 
the innominate artery is used for the anastomosis. It may also be the result of 
an embolus. The hemiplegia may or may not be permanent. The arm on the 
side of the operative site remains cool for a varying period of time and it may 
be a matter of months before the temperature approximates that of the un- 
operated side, when a radial pulse may then become palpable. We had gangrene 
of the arm occur in one patient who later expired. 

Other complications arc less common. Empyema, mediastinal shift, 
pneumothorax, urinary tract infection, and prolonged lethargy each occurred 
but once among our cases. Thrombosis of the anastomosis occurred in one 
patient also and there was some question of its development in a second case. 
Cardiac decompensation was conspicuously absent in this series. 

RESULTS OF OPERATION 

The operative result was evaluated from both the clinical and laboratory 
standpoints, the patients” subjective improvement being included as an im- 
portant criterion. A good result was obtained in twenty-six patients, or 74.3 
per cent of those having anastomoses performed. One other patient obtained 
a fair result, two showed questionable results, and four showed no improve- 
ment. Of those having anastomoses completed, five died, giving a mortality 
of 12.1 per cent. 'Die over-all mortality was 19.3 per cent, including deaths 
in patients who had exploratory thoracotomies without anastomoses and deaths 
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which occurred after the patient had been discharged fiom the hospital. 
Blalock and Taussig 20 had an ovei-all moitality of 21 per cent in their first 
243 patients subjected to operation. Barklay and Salmon, 3 in ten patients, had 
an over-all mortality of 20 per cent. Six of their patients were “much im- 
proved.” Murray 15 reported a mortality of only 7.3 per cent in 41 cases 
operated Ilis repoit does not elaborate on the types of patients or on pro- 
cedures. 

SUMMARY 

The characteristic clinical, loentgenological, and laboratory findings in 
the tetralogy of Fallot type of congenital heart disease are discussed with 
particular reference to their oecunence in the patients studied at the Uni- 
veisity of Minnesota Hospital Special attention is called to the use of the 
Milliken-Smaller oximeter for determining the arterial oxygen saturation 
with and without exercise both before and after operation for evaluation of 
the degree of circulatory improvement. The worth-whileness of using a stand- 
aid cxeicise tolerance test as a method of determining the degree of work 
limitation both before and after operation is emphasized. 

Advantages of using Baird’s pentothal-eurare solution for anesthesia and 
increased doses of ati opine sulfate preoperatively, as well as local application 
of an anesthetic to the vagus nerve at the time of operation, are mentioned 
bi iefly. 

Postoperative changes in the constituents of the blood and in the action 
of the heai t are noted The various postoperative complications and their 
i dative incidences are listed and the over-all operative results in a series of 
foi tj -one cases ai c presented. 
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A CASE OF TETRALOGY OF FALLOT WITH A PATENT FORAMEN 
OVALE (PENTALOGY) SHOWING A MARKED LEFT VENTRICULAR 
HYPERTROPHY AND LEFT AXIS DEVIATION 


Benjamin M. Gasul, M.D., Julius B. Richmond, M.D., and 
Cecil A. Krakower, M.D. 

Chicago, III. 

B ECAUSE the electrocardiographic demonstration of left axis deviation in 
patients with the cyanotic type of congenital heart disease has hitherto been 
considered diagnostic of tricuspid atresia, 3 ' 3 we believe it significant to record a 
case of tetralogy of Fallot with a patent foramen ovale which presents a 
similar electrocardiographic picture. 


CASE REPORT 

A white girl, aged 9 years, was admitted to the University of Illinois Re- 
search Hospital -with the following history: blueness of lips and fingernails 
since birth, puffincss of the face, hands, and feet during the previous week, and 
a dry, nonproductive cough for the previous month. She had been under con- 
stant medical care since birth. Eight days before admission to the hospital she 
awoke with edema of the face and two days later her hands, ankles, and feet 
also became swollen. Dyspnea on slight exertion, palpitation of the heart, and 
occasional dizzy spells with blurring of vision had been present since infancy. 
The family history was noncontributory. Her past history disclosed that she 
had chicken pox at the age of 8 years. 

Physical examination revealed a dyspneic, cyanotic girl of 9 years, sitting 
in bed. Her temperature was 99.8° F., the pulse rate was 80, and the respiratory 
rate was 45 per minute. Her weight was 52 pounds; her blood pressure was 
116/90. The skin was dry, scaly, and cyanotic. Marked edema of the feet, 
ankles, and sacrum was noted. There was no edema above the waistline. The 
mucous membranes, tympanic membranes, and finger and toenail beds were 
markedly cyanotic. There was marked clubbing of the fingers and toes. The 
lungs were clear on auscultation and percussion. 

Cardiac enlargement was noted on percussion. The apex beat urns in the 
sixth interspace in the anterior axillary line. There was a loud systolic murmur 
over the pulmonic area and at the apex. The abdomen was distended and the 
liver was palpable four fingerbreadths below the costal margin. The spleen and 
kidneys were not palpable. The following additional blood pressures were 
recorded: right arm 116/90, left arm 120/94, right leg 136/120, left leg 
140/120. Ophthalmoscopic examination revealed hypcremic discs and slight 
retinal edema. The retinal veins were fuller and darker than normal. 

The laboratory findings were as follows: the urine contained 2 to 3 plus 
albumin. Hemoglobin was 20.3 Gm. per 100 c.c., red blood count 9,220,000, 
white blood count 8,950. 

The posteroanterior view of the chest (Fig. 1) showed a markedlv enlarged 
transveiNe diameter of the heart, with the left border extending to the anterior 
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fivillnrv line There was a prominent concavity in the region of the pulmonary 
' ""7 A„ -pulmonary markings were somewhat more marked than noim ■ 

The kit oblique view (Fig. 2) showed a marked enlargement of the inflow 
trartof the left ventricle, with the latter not clearing the spinal column even 
on extreme rotation of the patient. The right auricle was also enlarged Since 
the interventricular groove could not he visualized, it was difficult to de- 
termine the size of the inflow tract of the right ventricle. _ 

The right oblique view (Fig. 3) showed a marked concavity in the region 

of the pulmonary conus. 


<5 


I Ur 3 — Thn jjgbt oblique \lcw of the heart showing a concaNity in the region of the pulmonary 

artco • 

The clcctiocardiograms showed sinus rhythm, left axis strain, and first 
degree heart block. The QRS was upright in Lead I and deeply inverted in 
Lends II, 111 and CF,. The P-R interval was 0.2G second the QRS 0.07 second. 
Pi and P- weic tall, broad, and peaked (Fig. 4). 

Attempt*, we 1 c made to reduce the edema by means of Mercupurin. 
Fifteen dnj.s after admission, immediately after a meal, she complained of pain 
in her abdomen and before a physician could reach her bedside she expired. 
An autopsy was peifoimcd twenty hours after death with the following 
findings: 

There "as generalized marked postmortem lividitv but no peripheral 
edema. There was clubbing of the fingers and toes. The peritoneal sac con- 
tained 3.7 o.e. of clear, straw-colored fluid. There were no adhesions The 
heart weighed 330 grams (normal for this age, llo grams). It was markedly 
enlarged and associated with sonic epicai dial thickening with a fair amount oi 
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fat. The right auricle was huge, measuring 6 by 7 cm. in external dimensions. 
When opened, it presented a large, patent foramen ovale measuring 1.5 cm. in 
diameter, mild parietal hypertrophy particularly close to the base of the 
auricle, and distention of the auricular appendage with pronounced thinning 
of the auricular wall between the pectinate muscles. The triciispkl valve 
measured f>.r> cm, in circumference and presented a number of friable small, 


Kip. 1. — Kleotrocardlogram showing: sinus rhythm, left axis strain. 


and first degree heart blocfc. 




Kip. 


Right \ lew of heart exposing greatly enlarged right auricle* with a widely patent 

foramen ovale. 
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pale vegetations near its free border, the largest not exceeding 0.4 cm. in 
greatest diameter. The right ventricle was dilated and its columnae carneae 
and walls were markedly hypertrophied. The thickness of the walls of the 
right ventricle varied in different places from 0.3 to 1.0 cm. There was 
stenosis of the pulmonary valve with, however, a normal conus. This valve 
measured 1.2 cm. in circumference and was bicuspid and fused. There was an 
interventricular septal defect immediately below the stenosed valve, with 
smooth margins which measured l.S by 0.9 cm. The aortic valve was well to 
the right of the interventricular septum, somewhat to the right and posterior 
to the stenosed pulmonary valve. It measured approximately 4 cm. in circum- 
ference, and presented three cusps with some submarginal vegetations similar 
to those on the tricuspid valve. The left auricle was in all respects somewhat 
smaller than the right and presented very slight hypertrophy of its muscula- 
ture near its base. The mitral valve measured 5 cm. in circumference and 
was entirely normal except for a row of small, recent, friable vegetations near 
its free margin. The left ventricle was enlarged and its walls hypertrophied. 
Papillary muscles and columnae carneae were not particularly hypertrophied, 
however. The thickness of the wall of the left ventricle varied from 0.3 cm. 
at the apex to 0.S to 1.5 cm. elsewhere. The pulmonary artery was thin-walled 
and measured approximately 2.5 cm. in circumference. Eight and left major 
trunks were normally distributed. The aorta gave off four trunks, viz. the 
right subclavian, right common carotid, left common carotid, and left sub- 
clavian arteries. The ascending arch of the aorta measured 4.5 cm. in circum- 
ference and its wall appeared to be somewhat hypertrophied but with 
excellent elasticity and no trace of atheroma. The same held true to some 
extent for the rest of the aorta. The coronary arteries arose normally from 
the aorta, pursued normal courses, and, on dissection, presented no pathologic 
changes. The ductus arteriosus was essentially a cordlike structure without a 
definitely patent lumen. The bronchial arteries were not dissected, nor were 
they injected to demonstrate their size. 

Lungs . — Each weighed 120 grams (normal for this age 174 and 152 grams, 
respectively). They were a little smaller than normal. There was in both a 
relatively mild passive congestion and some edema. , 

Gastrointestinal Tract . — The stomach was markedly distended with air. 
The intestinal tract otherwise was profoundly congested. 

The spleen weighed 100 grams (normal 73). The liver weighed 935 grams 
(normal 750). The combined weight of the kidneys was 170 grams (normal 
165). All these oi’gans showed passive congestion, which was particularly 
marked in the liver and pancreas. The brain was not examined. The heart’s 
blood culture yielded no growth. 

The only findings of interest microscopically were in the heart. The 
vegetations were of bland, nonbacterial type and were undergoing organiza- 
tion. These same sections of valves revealed considerable fibrosis, principally 
the result of older organization of thrombi associated in all with little 
vascularity but in one section with an area of calcification. In addition to 
hypertrophy of myocardial muscle fibers there were areas of fibrosis, both 
perivascular and in that instance somewhat concentrically arranged, as well ns 
irregular in outline and extent elsewhere in the myocardium. These latter in 
most instances probably represented healed areas of myocardial necrosis. 
There were rare, more recent necroses with cellular proliferation. Small, 
scattered foci of interstitial infiltration with polymorphonuclear and mono- 
nuclear cells were occasionally noted embedded in an edematous stroma. 

Anatomical Diagnosis . — Diagnosis was tetralogy of Fallot with widely 
patent foramen ovale (pentalogy) ; nonbacterial verrucous endocarditis; focal 
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myocardial necroses (recent and old); interstitital myocarditis; passive con- 
gestion of viscera; ascites, mild; hydropericardmm, mild. 

COMMENT 

Because of the unusual nature of this case, we believe it desirable to 
recapitulate our considerations prior to the death of the patient. 

The history of cyanosis from birth, the marked polycythemia, and the 
clubbing of the fingers and toes definitely categorized this case as one of the 
cyanotic group of congenital malformations of the heart. The apparent en- 
largement of the left ventricle as demonstrated by fluoroscopic and x-ray 
examinations of the heart and confirmed by the electrocardiogram appeared 
to exclude the tetralogy of Fallot or a truneus arteriosus communis in which 
right ventricular enlargement is always present. A complete transposition 
of the great vessels could easily be excluded because children usually do not 
survive as long as our patient did with this malformation, and also because of 
the left axis deviation. In complete transposition of the vessels, the pulmonary 
markings should be prominent and one expects a definite narrowing of the 
base of the heart which widens in the left oblique view. None of these findings 
were observed. An isolated pulmonary stenosis was excluded because of the 
history of cyanosis from birth, and the left axis deviation. The vegetations 
noted on the valves were of the terminal, bland, nonbacterial, endocarditis 
type and of such a character that certainly with reference to the aortic valve 
there is no reason to suppose that they could have produced any insufficiency. 
The blood pressure readings also speak against this supposition. The myo- 
cardial necroses involved both ventricles. We, therefore, believed that the 
most probable diagnosis was a tricuspid atresia 'with an interauricular septal 
defect. We thought that the blood flowed from the right auricle into the left 
auricle through the interauricular septal defect, thence into the left ventricle 
and aorta and either into the pulmonary artery through the patent ductus, 
or into the right ventricle through an interventricular septal defect. Because 
the right ventricle in these cases is hypoplastic, the pulmonary artery would 
have to be stenosed, since a normal pulmonary artery cannot arise from a 
malfunctioning right ventricle. We explained the systolic murmur on the basis 
of either the pulmonary stenosis or interauricular septal defect. 

The systolic murmur over the apex was considered to be due to either 
a relative mitral regurgitation resulting from an enlarged mitral ring, or as 
a murmur transmitted from the base. The apparent enlargement of the right 
side of the heart we believed to be caused by a markedly enlarged right 
auricle, and the tall, peaked P-waves appeared to substantiate this. 

M o were very surprised, therefore, when we learned from the autopsy 
that this was a ease of tetralogy of Fallot with a patent foramen ovale. A 
search of the literature failed to disclose anv case of tetralogy of Fallot 
with similar findings substantiated by autopsy. Brown, in his book on con- 
genital heart disease, stated, “the finding of normal or left axis demotion 
in a cyanotic case should exclude a diagnosis of the tetralogy .” 1 Maude E. 
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Abbott, in Iicr .1 this of Congenital Cardiac Disease ,= stated, "the roentgeno- 
gram in tricuspid atresia shows a left-sided enlargement that is characteristic 
and of diagnostic value, as is the left axis deviation seen in the electrocardiogram 
in these ‘right-sided lesions' of the cyanotic group.’’ Helen B. Taussig, in her 
book on Congenital Malformations of the Heart, 3 states, "the electrocardio- 
gram always shows a marked right axis deviation in Tetralogy of Fallot.” 
Only Oalo, 1 in 1937, reported a ease of what appeared clinically to be a 
tetralogy of Fallot with left axis deviation and a bundle branch block, but no 
autopsy was performed in this case. 



In attempting to explain the left axis deviation and the marked hyper- 
trophy of the left ventricle, we must conclude that the presence of the asso- 
ciated patency of the foramen ovale resulted in a shunt from the right to 
left side of the heart in this ease (Fig. S). The hemodynamics are probably 
very similar to that of a tricuspid atresia or stenosis. The pressure in the 
right auricle must have been higher than that in the left auricle and part of 
the blood probably flowed from the right into the left auricle, while the re- 
mainder flowed into the right \ entriele. The additional blood flowing into 
the left auricle and thence into the left ventricle probably resulted in a 
gradual hypertrophy and dilatation of both of these chambers. The right 
ventricle in this case was also hypeittophicd because of the stenosis of the 
pulmonary valve and the dextroposition of the aorta. "We believe, therefore. 
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that a patent foramen ovale in association with a tetralogy of Fallot may in 
some instances result in hypertrophy of the left ventricle sufficient to produce 
a left axis deviation in the electrocardiogram/ 

SUMMARY 

The clinical and pathologic findings in a case of tetralogy of Fallot asso- 
ciated with patent foramen ovale are presented. It is believed that this is the 
first reported case of a tetralogy of Fallot with a hypertrophy of the left 
ventricle and a left axis deviation substantiated by autopsy. 
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THE USE OF CAROB FLOUR IN THE TREATMENT OF DIARRHEA IN 

INFANTS AND CHILDREN 

Alan E. Smith, M.D., and Carl C. Fischer, M.D. 
Philadelphia, Pa. 

E ARLY in 1948, following an unsatisfactory experience in the treatment of 
a series of infants with acute diarrheal disturbances, it was decided to 
follow the suggestion of a European pediatrician to test an antidiarrheic sub- 
stance which has been used by European physicians in recent years but to the 
best of our knowledge has not been used in this country. The product, which 
is known commercially in Europe as “Arobon,” is derived from the bean of the 
carob tree and contains added starch. Except for the use of this product, the 
therapy of the acute diarrheal disturbances in the infants to be reported here 
was not materially different from that previously used. It consisted of the 
commonly employed regime of an initial period of “starvation” during which 
water and electrolytes were administered by oral and parenteral means,’ 6 fol- 
lowed by gradual increments in oral feeding. 

Certain fruits and products prepared from them have been used for some 
years’ -7 in the treatment of diarrhea. Fully ripe apples and bananas, in par- 
ticular, have been recommended and are available in the dried state in a number 
of preparations. 8 ' 12 During the Spanish Civil War and at the beginning of 
the World War H, Ramos’ 3 of Barcelona, Spain, faced with the increasing 
difficulty of procuring such dietetic products, sought other material for thera- 
peutic use. He had noticed that during the war in Spain, the children of the 
poorer classes in Barcelona who ate the fruit of the carob tree had fewer diar- 
rheal disturbances than did those of the wealthier classes. Based on this 
observation, he employed the dried pulp of the roasted carob mixed with starch 
for the treatment of diarrhea. 

The carob 14 ’ 15 is the fruit of the carob tree, a leguminous plant which is 
native to the shores of the Mediterranean. This fruit is a bean-shaped pod, 
approximately 12 to 20 cm. long and 2 cm. wide. The pod contains a sweet pulp, 
pleasant to the taste; it is rich in sugar (more than 40 per cent) and low in 
protein (about 4 per cent). When dried, it furnishes a hour which remains in a 
fine suspension in water. 

Carob pulp contains less cellulose and far less pectin than the apple or 
banana, but on the other hand it is very rich in lignin, a substance of a higher 
molecular weight than cellulose or pectin. The properties of lignin compare 
with those of pectin but differ considerably from those of cellulose. It is believed 
that the carob bean owes its unusual mechanical and disintoxicating properties 
to lignin. 11 * 15 Carob flour, distended with water, gives greater mass to the 

From the Division of Pediatrics of The Hahnemann Medical College and Hospital of 
Philadelphia. 

Material for this study has been kindly supplied by The XestlC* Co.. Inc. 
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stools. The stools become dark brown in color, and, smee they contain le 
water, dry increasingly rapidly as intestinal function returns to normal an 
their number diminishes. 

The carob flour, as prepared under the name of “Arobon,” contains 1 
per cent added starch. Its taste is somewhat similar to that of cocoa, being 
pleasant only if the flour is sweetened with saccharin. The flour has the follow- 
ing composition: 


Fat (ether extract) 

0.5 per cent 

Protein (N x 5.7) 

3.5 per cent 

Soluble carbohydrate 

49.0 per cent 

(sucrose and reducing sugars) 


Other carbohydrate 

22.0 per cent 

(hemieellulose and pectin) 


Starch 

13.0 per cent 

Crude fiber 

6.0 per cent 

Minerals (ash) 

2.5 per cent 

Moisture 

3.5 per cent 

Calories 

250 per 100 Gm. 

1 oz. by dry weight equals 

75 calories 

1 tablespoonful equals 

19 calories 


METHOD OF STUDY 

The plan of treatment included an initial period of “starvation,” during 
which food other than water and electrolytes was withheld. In nineteen of the 
thirty infants in the study group, fluids were administered parenterally. In 
general, the plan recommended by Butler 10 was followed. Plasma and blood 
transfusions were given to some infants, as were penicillin, streptomycin, and/or 
one of the sulfonamides. At the end of the “starvation period,” approximately 
twenty-four to thirty-six hours, the carob flour formula was started. 

For infants less than 6 months of age, the formula contained 2 teaspoonfuls 
of carob flour for each 3 y 2 oz. of water (5 per cent by weight). An average 
daily fluid intake of 2 3 /> to 3 ounces per pound of body weight was maintained. 
For infants more than 6 months of age, a more concentrated carob formula was 
used, the ratio being 4 teaspoonfuls of carob flour to eaeb 3*4 oz. of water (10 
per cent by weight). When the stools were well formed and dark brown in 
color, acidified powdered milk was added to the diet in the proportion of 2 
toaspoonfuls to each 3 (A oz. of the carob flour mixture. If the milk was 
tolerated and diarrhea did not recur, the quantity of milk in the formula was 
increased and that of the carob flour decreased. 


results 

The data are summarized in Table I. Thirty infants, varying in age from 
2 days to 15 months, with acute diarrheal disturbances were given the carob 
flour formula as part of their therapy. The formula was well tolerated even 
by the smallest infants. The effectiveness of the carob flour therapy was meas- 
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NAME 

| ahe 

DIAGNOSIS 

DAYS OF 
ILLNESS BEFORE 

admission on 

START OF 
« 1 AROBOX * 3 

NUMBER OF 
STOOLS ON 
DAY BEFORE j 
ADMISSION 

PRESENCE 

OF 

ACIDOSIS* 

. T. 

•t mo. 

Diarrhea, dehydration, congeni- 
tal hypothyroidism 

3 

5 

No 

. R. 

4 mo. 

Diarrhea 

o 

G 

No 

. T. 

4 mo. 

Diarrhea, feeding problem, 
malnutrition, pneumonia 


G 

No 

. W. 

o mo. 

Diarrhea, vomiting, d elml rat ion 

o 

f. 

1 es 

•abv C, 

2 weeks 

Allcrgv to milk 

7 

7 

No 

. M. 

3 1110. 

Diarrhea 

3 

3 

No 

'. <li S. 

•I mo. 

Diarrhea, dehvdration 

o 

9 

No 

1. 1*. 

5 mo. 

Diarrhea, malnutrition 

o 

3 

No 

. W. 

2\ mo. 

Diarrhea, dehydration, broncho 
pneumonia 

I 

4 

Y es 

. It. 

1 mo. 

Diarrhea 

o 

4 

No 

-b.,.lr. 

1 mo. 

Diarrhea, dehydration, broncho- 
pneumonia 

I 

12 

Yes 

in by .1. 

1 wool; 

Diarrhea, dehydration, pneu- 
monia 

1 

•J 

No 

i. r. 

3 weeks 

Diarrhea, dehvdration 

■1 

5 

Yes 

iubv IV. 

2 (lavs 

Diarrhea, cleft lip, cleft palate 

1 

JO 

No 


7 mo. 

Diarrhea, dehydration, mal- 
nutrition, eczema 

■1 

s 

Y'es 

I.O. 

5 weeks 

Diarrhea 

o 

0 

Yes 

V. 15. 

4 mo. 

Diarrhea, double aortic arch 

o 

4 

No 

Mi. 

o mo. 

Diarrhea, dehydration, feeding 
problem 

3 

0 

Yes 

.K. 

J mo. 

Diarrhea, tracheobronchitis 

2 

10 

\ es 

.11. 

21 mo. 

Diarrhea, tracheobronchitis 

Iti 

r> 

Yes 

.1). 

2 weeks 

Diarrhea, dehvdration 

3 

s 

Yes 

:. it. 

1 week 

Diarrhea, dehvdration 

O 

3 

Yes 

\ ir. 

1 mo. 

Diarrhea, dehvdration 

3 

s 

No 

’. it. 

7 mo. 

Diarrhea, dehvdration 

o 

10 

No 

t.s. 

14 mo. 

Diarrhea, dehvdration 

ii 


Yes 

t.M. 

14 mo. 

Diarrhea, dehvdration 

i 

7 

Yes 

r. nr. 

2 weeks 

Din rrhea , deh vd ra tion 

5 

12 

Yes 

Inliv B. 

1 1 weeks 

Diarrhea, dehvdration 

o 

7 

No 

. McK. 

15 mo. 

Diarrhea, dehydration, mal- 
nutrition, pneumonia 

3 

10 

Yes 

'. I*. 

- weeks 

Diarrhea, dehydration 

3 

11 

Yes 


•Criteria for diagnosis of acidosis: symptomatology, blood carbon-dioxide combining 
power, and urinalyses were evaluated. 

t“Cure” means the achieving of formed stools and their remaining so after the addition 
of milk to the diet. 


urecl by the antidiarrhcic action. Shortly after its administration, changes in 
the color, appearance, and consistency of the stools were observed. They became 
dark brown in color, homogeneous, and firm. In eleven infants the stools became 
formed (“carob stools”) after one day of carob flour therapy (immediate effect ) ; 
in twelve infants, after two days (rapid effect) ; in six infants, after three days 
(slow effect). In only one infant was there no antidiarrhcic effect. 

The effect on the weight curve was in more or less direct relationship 1o the 
condition of the stools. The average gain in weight was 6(/> ounces. 

Some of the infants regurgitated tno or three sips of the carob flour formula 
after each feeding. Vomiting was never a serious factor, however, nor was it 
a sign of intolerance. 
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MBEP. or 


1 

— 

— 

NUMBER OF | 

GAIN OR | 



S AFTER 
MISSION 
ACHIEVE 

1 WEIGHT ON 
ADMISSION 
( OZ^ 

WEIGHT ON 1 
DISCHARGE 

(lb. — oz.l 

days in 

nOSPITAT. 

LOSS IN ; 

WEIGHT 
(LB. — OZ.) 

RAPIDITY OF 
EFFECT FROM 
CAROB FLOUR 

FLUID 

REPLACEMENT 

therapy 

4 

0 

13 

7 

2 

5 

5 

Slow 

Clysis 

3 

n 

o 

li 

li 

4 ' 

10 

11 

11 

7 

11 

13 

11 

3 

1 

Rapid 

Rapid 


2 

4 

2 

4 

o 

4 

18 

8 

11 

10 

s 

10 

10 

4 

0 

G 

13 

5 

18 

9 

11 

10 

9 

10 

13 

0 

4 

10 

4 

11 

G 

30 

S 

15 

8 

S 

3 

12 

4 

4 

7 

G 

Immediate 

Slow 

Immediate 

Slow 

Immediate 

Slow 

Clysis 

Clysis 

Intravenous 



12 


15 

12 

1 3 

Rapid 

IntraYenous 

4 

8 

3 

s 

s 

17 

5 

Rapid 

4 

G 

G 

G 

5 

11 

-1 

Slow 

Clysis 


G 

12 


9 

S 

G 

Immediate 

Intravenous 




0 

s 

-7 

Rapid 

Clysis 

4 

10 

7 

n 

id 

20 

1 8 

Rapid 

Intravenous 

*7 

p. 

9 

8 

0 

9 

7 

Immediate 



15 

4 

14 

14 

5 

-6 

Immediate 


O 

10 

1 

10 

Id 

10 

15 

Immediate 

Clysis 

4 

10 

9 

10 

5 

12 

-4 

Immediate 


3 

32 

0 

n 

4 

20 

-10 

Rapid 


Failure 

1 





_ 


Failure 

Intravenous 

5 

5 

5 

14 

13 

9 

Slow 

Clysis 

3 

5 

4 

5 

4 

S 

0 

Rapid 

Clysis 

3 

13 

3 

13 

0 

<) 

_9 

Rapid 

Intravenous 

«> 

IS 

10 

IS 

in 

8 

0 

Immediate 

Intravenous 

o 

20 

9 

21 

■S 

(i 

15 

Immediate 

Intravenous 

4 

5 

10 

r> 

1 

ii 

7 

Rapid 

Intravenous 

•> 

r> 

11 


11 

9 

0 

Immediate 

Clysis 


17 

S 

21 

s 

G 

4 0 

Rapid 

Intravenous 

3 

7 

7 

.8 

3 

1G 

12 

Rapid 



CONCLUSIONS 

Initial and limited experience with carob flour (“Arobon”) in the treat- 
ment of acute diarrheal disturbances in infants has been encouraging. Dis- 
appearance of diarrheal stools appears to be hastened, thus permitting early 
re-alimentation and hydration by the oral route. Further clinical trial and 
comparison with other hygroscopic agents is indicated. 
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FEBRILE CONVULSIONS IN CHILDHOOD: THEIR RELATIONSHIP 

TO ADULT EPILEPSY 

Margaret A. Lennox, M.D. 

New Haven, Conn. 

T HE significance of febrile convulsions is a matter* of dispute, with, opinion 
divided as to their significance and relationship to adult epilepsy. Husler 1 . 
states that febrile convulsions bear no relationship to epilepsy. Faerber 2 be- 
lieves that in some patients febrile convulsions are indistinguishable from 
epilepsy. 

Thom 3 and Patrick and Levy 4 differ as to the exact amount by which an 
individual’s chances of developing epilepsy are increased by infantile con- 
vulsions. They agree, however, that “it seems evident that infantile convul- 
sions do tend to increase materially the risk of epilepsy and mental deficiency 
in later life.’’ 3 Both state that febrile convulsions are of less serious import 
than convulsions assigned to trauma or for which no cause can be found. 
Livingston, Bridge, and Kadji 5 report seventy-six cases in patients whose first 
convulsion was attributed to fever and who have been followed fifteen yeai*s. 
Sixty of these patients developed recurrent convulsions without fever. In a 
previous study 0 we suggested that febrile convulsions appear to differ from 
epilepsy in degree rather than in kind. Since severity in epilepsy can be ex- 
pressed only in terms of the number of spells (for any one type of spell) it is 
clear that, if our conception is correct, febrile convulsions represent an ex- 
tremely mild form of the disease. 

Whatever one’s formulation as to the fundamental significance of febrile 
convulsions, it is possible for all observers to agree that the majority of chil- 
dren with febrile convulsions will have no further seizures during the rest of 
their life. Agreement can also be assured that a certain number of children 
with febrile convulsions will have adult epilepsy. Estimates as to the per- 
centage of children who will be affected vary from 5 to 10 per cent. The per- 
centage is probably of less practical importance than the determination of 
prognostic guides; it is of practical importance to have some clues as to which 
children may develop epilepsy and why, so that this outcome may be pre- 
vented if possible. Patrick and Levy 4 emphasize the serious prognostic im- 
port of severe or focal convulsions. The free periods reported by them are 
interesting: in 40 per cent the interval was ten years or longer. These re- 
sults contradict the contention of Livingston and associates 5 that convulsions 
without fever do not occur at all if they have not started by the time the child 
is 5 or G years old, i.c., the first five years indicate the prognosis. In a pre- 
vions study 6 wc found age at onset, sex, and family history to be of prog- 

ll "' lv,,artmcnt of psychiatry and Mental Hygiene. Yale University School of 
Ahle.1 by a crant from the Medical Fluid Research Fund of Yale University. 
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nostic importance, lmt agreed with Patrick and Levy' that the severity of the 
convulsion is by far tlie most important feature in the history. We have also 
found that the electroencephalogram has definite prognostic significance. 7 

Aside from the importance of febrile convulsions with respect to the de- 
velopment of epilepsy, febrile convulsions may cause brain pathology as 
evidenced by transient or permanent neurological deficit. Fever alone can 
cause brain pathology, 5 as can convulsions. 9 The combination of fever and 
convulsions is more damaging than either fever or convulsions alone. 10 This 
susceptibility to brain pathology as a result of fever and/or convulsions char- 
acterizes infants almost exclusively and is not apparently related to the spe- 
cial susceptibility of infants to convulsions. 10 

We have extended our previously reported series of epileptics whose first 
convulsion occurred with fever. The early histories of these patients have 
been investigated and compared with the histories of children with febrile 
convulsions (most presumably benign) in an attempt to determine which clin- 
ical features suggest that further convulsions will develop. 

METHOD AND MATERIALS 

The subjects consist of children and adults referred to the Electroen- 
cephalography Laboratory because of recurrent seizures. If the first con- 
vulsion was attributable to fever and if the history was sufficiently detailed 
and accurate, the case was included in this study. Most cases were referred 
with such brief histories that we could not include them. For the most part, 
those included are patients admitted to the in-patient service whose histories 
are available, and patients referred to seizure clinic. Twelve of the seventy- 
seven patients referred for electroencephalography because of febrile con- 
vulsions later developed recurrent seizures without fever. 

'J'he histories were reviewed in order to obtain the following information: 
sex; age at onset; number of febrile convulsive episodes; severity of convul- 
sions (for the purpose of this study, a convulsion was classified as severe if it 
lasted an hour or more, or if it started in or involved only one limb or one side 
of the body); family history of convulsions; height, duration and cause of 
fever; mental retardation (children were classified as retarded if the J.Q. was 
below 80 or if there was marked clinical evidence of developmental retarda- 
tion); and birth history (classified as abnormal were breech deliveries, pla- 
centa previa with severe bleeding, high or middle forceps, cesarean delivery, 
twin birth, prematurity if the birth weight was less than f> pounds, and hem- 
orrhagic disease of the newborn infant). 

The histories of these epileptic patients were compared with histories, 
similarly obtained, of 240 children with febrile convulsions, most of them pre- 
sumably benign. 

The electroencephalograms were obtained with four, six, and eight-chan- 
nel (trass ink-writing electroencephalographs. Electrodes were placed on 
the frontal, central, parieto-occipital and temporal areas on both sides and 
were recorded with reference to interconnected, grounded ear leads and, in 
many instances, sealp-to-scalp and sealp-to-alternate-car recordings were oh- 
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tained as well. Controls consisted of 373 normal unscreened children whose 
electroencephalograms were obtained in the Pediatric Clinic of the Grace- 
New Haven Community Hospital with the collaboration of Dr. Donal L. 
Dunphy, and at the Boston Children’s Hospital. The latter records were 
made available to us through the courtesy of Dr. F. A. Gibbs and Mrs. E L. 
Gibbs. In addition, we relied on the descriptions of normal electroencephalo- 
grams in the Gibbs’ Atlas of Electroencephalography 11 and in the monograph 
by C. E. Henry. 12 


Electroencephalograms were classified according to the classificatory sys- 
tem of Gibbs, Gibbs, and Lennox. 13 Records showing extreme slowing, with a 
predominance of high-voltage, rolling, one to three per second waves, were 
classified separately. Originally records in which slow waves appeared pre- 
dominantly or exclusively in the occipital leads were classified separately, 


but we are now forced to the conclusion that these electroencephalograms are 
normal, and we have included them in the normal group. 


results 

The group of seventy-seven epileptic patients whose first convulsion was 
attributable to fever in every case ranged in age from less than one year to 45 
years. One-half the patients were 5 years old or younger. The time inter- 
val from the last febrile convulsion to the first nonfebrile convulsion varied 
from a few months to twenty-five years; in the majority it was within the 
first year. All types of convulsions occurred. More than one-half were grand 
mal, and one-third of the patients had symptoms indicating focal onset of the 
convulsions. Seven were classified as petit mal and six as psychomotor. 

The electroencephalograms of the patients in this group were varied. 
Approximately one-third were normal, one-third paroxysmal, one-sixth focal, 
and the rest nonspecifically abnormal, i.e., fast or slow. 

Prognostic features which appeared to be of importance concerned age 
at onset, sox, number of febrile convulsive episodes, and family history 
(Table 1). By far the most important item in the history, however, was the 
severity of the convulsion. 

As compared with children with presumably benign febrile convulsions, 
patients whose febrile convulsions presaged epilepsy had an earlier age at 
onset (before one year in one-third), with more than three convulsions in a 
higher percentage of cases, and a higher percentage of epilepsy (as opposed 
to infantile or isolated convulsions) in the family history. Whereas boys 
outnumber girls in the febrile convulsive group by two to one, girls outnum- 
ber boys slightly in the epileptic group. Presumably this is due to the inclu- 
sion in this group of patients with petit mal epilepsy, which is more common 
in girls. Whatever the reason, it is apparent that the risk of developing 
epilepsy is greater for girls than for boys. 

P.y far the most important prognostic feature is the severity of the con- 
vulsion. A severe convulsion with fever occurred in Cl per cent of epileptic 
patients, whereas it occurred in 40 per cent of “benign'’ febrile convulsions. 
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Table I. Clinical Characteristics of Children With Febrile Conversions and of 
Children Whose First Convulsions Occurred With Fever bet Who 
Later Developed Recurrent Seizures Without Fever 


CLINICAL DATA 

FEBRILE CONVULSIONS 

EriLEPSY 

(FIRST CONVULSION FEBRILE) 

NO. PATIENTS 

9b 

NO. PATIENTS 

9 i 

Number 

240 

• — 

77 


Sex: male 

140 

62.1 

36 

46.S 

female 

01 

37.9 

41 

53.2 

Age at onset 

23 G 

— 

75 

— 

1 rear 

54 

22.9 

25 

33.4 

1-2 years 

149 

63.2 

40 

53.4 

3-4 vears 

23 

9.7 

S 

10.7 

5-7 years 

10 

4.2 

2 

2.5 

No. febrile convulsive epi- 

240 



76 

— 

sodes 





One or two 

107 

S2.0 

47 

62.0 

Three or more 

43 

18.0 

29 

38.0 

Severity of febrile convul- 

176 

— 

53 

— 

sions 

1 




Mild 

106 

60.2 

20 

37.6 

Severe 

70 

39.S 

33 

62.3 

Mental development 

1G2 

— 

68 

— 

Normal 

127 

7S.4 

53 

7S.0 

Abnormal 

35 

21.6 

15 

22.0 

Birth History 

187 



66 



Normal 

136 

72.8 

49 

74.3 

Abnormal 

51 

27.2 

17 

25.8 

Familv history 

109 



66 



None 

100 

54. S 

41 

62.1 

Convulsions 

90 

45.2 

25 

37.9 

(Epilepsy) 

14 

7.0 

.0 

13.6 

(Rare convulsions) 

76 

3S.2 

16 

24.3 

Both sides 

11 

0.0 

4 

6.2 


Severe convulsions were more than twice as common under 3 years of age than 
at ages of 3 years and over. 

There was no difference between the two groups with reference to cause 
of fever. The height of the fever tended to be somewhat lower in the epileptic 
group, since one-half had a convulsion with a recorded temperature of 102° or 
less. Duration of fever was not known in enough patients to allow any con- 
clusions to be drawn. There was no difference in birth history between the 
two groups, but if one considers only children under 5 (in whom the birth 
history is most likely to be accurate) 38 per cent had an abnormal birth 
history in the epileptic group as opposed to 27 per cent in the “benign” 
group. This supports the observation that an abnormal birth, even though no 
clinical symptoms are observed at the time, tends to increase the hazard of 
epilepsy. 

The electroencephalogram appears to have definite prognostic value. Even 
in an inadequate three-year follow-up period, it has been possible to show a 
correlation between the electroencephalogram (taken within a week of the 
febrile convulsive episode) and the development of nonfebrile convulsions. 
Of patients with a normal electroencephalogram, 5 per cent have developed 
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convulsions without fever. By contrast, 17 per cent of patients with a 
moderately slow electroencephalogram, 25 per cent of patients with a 
paroxsymal electroencephalogram, 33 per cent of patients with an extremely 
slow or focal electroencephalogram, and 50 per cent of patients with an ab- 
normally fast electroencephalogram have developed convulsions without fever. 
The figures cannot be thought of as definitive, but it is evident that an electro- 
encephalogram is as important as a careful history in judging prognosis. 
Mistakes will occur in both directions: some children in whom every - sign 
points to the “benignity" of the febrile convulsions will develop epilepsy. 
Some who have all the cards stacked against them will escape. In general, 
however, the clinical history and the electroencephalogram affoid an indica- 
tion as to the chances that epilepsy will develop. 

Case histories which illustrate the predictability and unpredictability of 
the outcome follow ; 


C A se 1. — E. K., a 31-year-old unmarried white woman, was seen because 
of grand mal and psychomotor seizures which started at the age of 17 years. 
Past history revealed that at the age of 4 months she had a convulsion lasting 
three hours, attributed to fever, and caused by a respiratory infection. She 
was then entirely well until the age of 5 years, when she developed “feelings” 
which occurred several times a day in the summertime only and lasted until 
she was 10 years of age. She is completely unable to describe these feelings, 
but can only say that things looked strange to her. The “feelings” lasted a few 
minutes at a time and were not accompanied by loss of consciousness. She was 
again symptom-free until the age of 17 years, when monthly grand mal and 
more frequent psyehomotor seizures commenced. The psychomotor seizures 
occur as often as fifteen a day and the longest free interval has been eight 
months; during the seizures the patient first has her aura of an indescribable 
“feeling.” She then loses consciousness, stiffens, turns blue about the lips, and 
swallows repeatedly. 

Birth was normal. There was no head injury or severe illness other than 
the one at 4 months of age. Family history is negative for convulsions. 

The electroencephalogram shows paroxsymal slow waves. 

Comment . — A prolonged febrile convulsion at the susceptible age of 4 
months apparently caused the pathology responsible for the patient’s later focal, 
psychomotor, and generalized motor convulsions. In this case there was no 
family history of convulsions, so the attacks are assumed to be “acquired.” The 
long free period between the patient’s initial insult and first focal seizure symp- 
toms is interesting, as is the long remission between these focal symptoms and 
the development of major attacks. The potential seriousness of a febrile con- 
vulsion in a child under one year of age is evident from this case. 


Care 2— D. G., a girl aged 14 years, was seen because of psyehomotor 
seizures which started at the age of 7 years. She was born by breech delivery 
At the age of 2 years, with a temperature to 104.5° F. due to pneumonia she 
had repented convulsions for seven hours. She recovered uneventfully and’ had 
no more seizure symptoms until the age of 7 yearn, when she developed psycho- 

T °. r Tf'T - < Th f c ^'™ rCS J, asl ns ,on S as fifteen minutes, during which 
she s out of contact. She usually remains motionless, often leaning her head 
on lor hand, but may continue activities inaccurately or do things she would 
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not ordinarily do. such as stepping out of a moving car. All of these spells are 
preceded by a peculiar feeling which the patient finds it impossible to de- 
scribe. Sometimes there is only partial loss of consciousness when she “hears 
voices far away as if in a dream. . . . The words don't make sense.” 

Family history is negative for convulsions. 

Electroencephalogram reveals two to three per second waves in the con- 
tralateral temporal lead on recording to alternate ears. On medication the 
electroencephalogram is normal. 

Comment . — In view of the negative family history, the patient's seizures 
arc assumed to be primarily acquired. Although the breech delivery may have 
contributed to the brain pathology, prime responsibility is assigned to the 
seven-hour febrile convulsion which the patient experienced at the age of 2 
years. Clinical and electroencephalographie findings point to the temporal 
lobe as the site of origin of the epileptic disturbance and presumably as the 
site of the brain pathology. 

Case 3. — A. B., a girl, was seen at the age of 12 years because of petit mal 
spells which started at the age of 10 years. Past history revealed that the 
patient had five brief convulsions with fever, the first at the age of S months 
and the last at 5 years. The family history was positive in that the father 
had convulsions until the age of 12 veal’s, and a brother had one brief convulsion 
at the age of 3 years at the onset of fever due to pneumonia. Past history and 
birth history were normal. Electroencephalogram was diagnostic of petit mal 
epilepsy. 

Comment . — In this patient the positive family history suggests that the 
epilepsy is primarily “genetic” and that the febrile convulsions were the first 
evidence of epilepsy. The only historical item suggestive that secondary 
factors may have played some role in the development of epilepsy is the fact 
that the first convulsion occurred when the patient was not j-et one year old, 
a time when brain pathology is most readily produced. 

Case 4. — G. M., a female child, was referred for electroencephalography at 
the age of 2 years, 3 months. She was born after a long labor but there was no 
apparent injury and development was normal. Family history was positive in 
that the mother had many convulsions in a two- week period in infancy, but re- 
covered uneventfully and had no subsequent convulsions. 

At the age of 10 months the patient had a convulsion lasting a few minutes 
with a temperature to 103° F. At 11 months she had repeated right-sided 
convulsions for twenty-four hours. Temperature reached 107° F. during the 
first day, and some elevation lasted four days. 'When she was first seen two 
months after the acute episode, she had a right spastic hemiparesis, a right 
homonomous hemianopsia, and a left-sided electroencephalographie focus. 
Eighteen months later her physical and electroencephalographie findings had 
not changed, but she had had no further convulsions. 

Comment . — All features in this case, the difficult birth, occurrence of pro- 
longed convulsions with high fever at less than one year of age, elect roencephalo- 
graphic and physical evidence of brain damage, and positive family history, 
suggest t he likelihood that epilepsy will develop, yet this lias not as yet 
happened. Admittedly the eighteen-month follow-up period is far too short. 
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Case 5.— K. G., a male child aged 2 years, 10 months, was admitted to the 
New Haven Hospital because of one ten-minute grand mal convulsion, inis 
occurred with a temperature of 104° F. caused by pneumonia Temperature 
subsided in three days. A waking and sleeping electroencephalogram was ob- 
tained six days after the acute episode and was normal. Past history was un- 
revealing except that the patient had measles at the age of 2 years. Birth and 
development were normal. Family history was negative for convulsions. 

The patient did not return to the hospital, but a nurse made a home visit 
three year's after the initial episode. At this time the patient was six and had 
been entirely well until six months previously when recurrent convulsions with- 
out fever developed. 

Comment — Age at onset, brief convulsion, negative family, birth, and 
developmental history, and normal electroencephalogram all suggested that the 
patient’s one febrile convulsion was benign. Yet recurrent convulsions with- 
out fever started at the age of 6 years. 


DISCUSSION 


Interest attaches to febrile convulsions because of their frequency, their 
unexplained clinical characteristics, their short-term sequelae, and their rela- 
tionship to adult epilepsy. 

Convulsions in children under 5 years of age are surprisingly frequent; 
they occur in 5 per cent 3 to 7 per cent 4 of the normal population, and are at- 
tributable to fever in one-half of the cases. 


The clinical features of febrile convulsions are well known; in two-thirds 
of the cases they occur in boys between the ages of one and 3 years with a rapid 
elevation to a temperature of 103° F. or more. The fever is usually attributable 
to respiratory infection and is usually of short (one-two days’) duration. 7 
Although Patrick and Levy 4 state that all “benign” febrile convulsions are 
mild, severe convulsions occurred in 40 per cent of our presumably “benign” 
cases.' The family history is positive for convulsions, usually infantile, in 45 
per cent of our cases, and in 3 per cent of children who do not have convulsions 
with fever. 4 These facts arc well known, yet no explanation for the peculiar 
susceptibility to febrile convulsions is known to us. 

Although fever is most often complicated by convulsions at the ages of 
one and 2 years, it is most likely to produce brain pathology in young infants 
under the ago of one year. 40 This is another peculiar age susceptibility for 
which there is no apparent explanation. When convulsions complicate the 
fever, the hazard of brain pathology is greatly increased, and this is especially 
so if the convulsions are severe or the fever prolonged. 10 Severe convulsions 
occurred twice as often under 3 years as over that age in this series. It is thus 
apparent that children under 3 years with febrile convulsions run a greater risk 
of brain pathology than do children with fever or febrile convulsions over 3 
years old. Sometimes the only evidence for brain pathologv is an extremclv 
slow electroencephalogram in the first week after the acute episode, sometimes 
prolonged coma or drowsmess. sometimes transient or permanent neurological 
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findings, or mental retardation. Sometimes the only evidence of brain trauma 
inflicted by the febrile convulsion is the development, after months or years, of 
seizures often of focal onset or nature. Cases 1 and 2 are examples of this. 

For brain pathology incurred as the result of the combined effect of fever 
and convulsions is one of the prime factors predisposing to the development of 
recurrent seizures or epilepsy. This accounts for the clinical finding that the 
occurrence of febrile convulsions before the age of one year, and the occurrence 
of severe convulsions both carry relatively serious import for the development 
of recurrent nonfebrile convulsions. This also accounts for the relatively serious 
import of extremely slow and focal elcetroeneephalographic abnormalities within 
a week of the convulsion. Brain damage attributable to birth injury also in- 
creases the likelihood that epilepsy will develop, especially if it is evidenced by 
an abnormally fast electroencephalogram. 7 

In other instances the epilepsy appears to be genetically determined, and 
in these cases, as in Case 3, one agrees with Faerber- that the febrile convulsions 
were the first evidence of epilepsy. 

Most often there are evidences that both genetic and acquired, often 
multiple acquired factors are jointly responsible for the development of epilepsy. 
“It is the purpose of this article ... to point out that in a single individual 
(until seizures) the etiological factors are usually multiple. ’ 

The prevention of brain pathology and the prevention of epilepsy are 
aspects of the same problem, and require the prevention of prolonged fever in 
infants under one year of age and of severe febrile convulsions in infants 
under 3 years of age. If a child has had a febrile convulsion, reliance cannot 
bo placed on aspirin and phenobarbital in the event of a fever to avoid 
further convulsions, since the convulsion is often the first evidence of the 
fever. It is more effective to give regular anticonvulsant medication to 
children under 3 years of age after the first febrile convulsion, and to make 
a vigorous effort to shorten a convulsion, when it occurs, as well as its pre- 
cipitating fever. The prevention of brain pathology also depends on the 
prevention of anoxemia 6 and of dehydration 10 insofar as is possible. 

In conclusion, with reference to the significance of febrile convulsions, 
subsequent experience has not caused us to change the opinion expressed three 
years ago. “We do not wish to deny what is well known — that the great 
majority of children with febrile convulsions will have no further seizures 
during the rest of their life. We do wish to emphasize the many interconnec- 
tions between ‘epilepsy’ and febrile convulsions. We have been struck by 
the prominent hereditary factor demonstrated in febrile convulsions, and 
the relative frequency with which children with febrile convulsions develop 
recurrent seizures as compared with the ‘normal’ population. If one defines 
epilepsy as a disease characterized by recurrent seizures, one must certainly 
exclude from this category the majority of children with febrile convulsions. 
If one applies the broader and possibly more accurate definition of epilepsy as 
‘hereditarily determined convulsions, ’ then febrile convulsions would cer- 
tainly be classed as ‘epilepsy.’ According to this conception, febrile convul- 
sions differ from epilepsy as a disease only with respect to severity, but there 
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is no real difference in kind. This formulation appears to fit the facts better 
than the assumption that epilepsy and febrile convulsions are two distinct 
disease entities and have nothing to do with each other.” 6 To the objection 
“but we can’t call febrile convulsions epilepsy, for if we do, then some of our 
best people have epilepsy” we can only assent that some of our best people 
do, indeed, have epilepsy. 

SUMMARY AND CONCLUSIONS 

1. Clinical histories of patients with febrile convulsions are compared 
with the histories of patients with epilepsy whose first convulsions were febrile. 

2. Unfavorable prognostic features, suggesting the likelihood that recurrent 
seizures may develop, are: an early age at onset (under one year); prolonged 
or focal convulsions; an abnormal birth history; a history of many febrile con- 
vulsive episodes; a famil} 1- history of epilepsy; an abnormal electroencephalo- 
gram; and female sex. Most often several of these factors in combination appear 
to Ire responsible for the development of epilepsy. 

3. The prevention of epileps 3 r requires the prevention of prolonged fever in 
children under the age of one year and of prolonged or focal convulsions in 
children under the age of 3 years. 
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EVALUATION OF THE COOMBS TEST IN CONGENITAL 
HEMOLYTIC DISEASE OF THE NEWBORN INFANT 


ISADORE ROTIISTEIX, M.D., AND CHARLES T. FRIED, M.D. 

New York, N. Y. 

I N 1945 Coombs, Mourant, and Race 1 described a new method for the detection 
of Rh antibodies by the use of a serum prepared from rabbits immunized 
with human serum or its globulin fraction. This serum is used to demonstrate 
the presence of a form of Rh antibody winch apparently is adsorbed on the 
surface of eiythrocytes. When the test is positive, visible clumping of the af- 
fected red blood cells occurs, and this reaction has been referred to as the 
Coombs test or developing test. 2 The test is of considerable practical value in 
congenital hemolytie disease of the newborn infant, or erythroblastosis fetalis, 
in which condition it has been used to detect a type of maternal Rh antibody 
and to examine the erythrocytes of the newborn infant for adsorbed antibodies. 
The test is not specific for Rh antibodies as it is also positive in cases of acquired 
hemolytic anemia not due to Rh sensitization. 3 The purpose of this paper is 
to indicate the value of the Coombs (developing) test in the diagnosis and 
management of congenital hemolytic disease of the newborn infant. 

Since 194S several hundred Coombs tests have been performed in the lab- 
oratory of this hospital on the blood of newborn infants in order to rule out 
congenital hemolytic disease of the newborn infant. The usual indications for 
the performance of the test were (1) early onset of jaundice in a newborn infant, 
(2) infants born of Rh negative mothers in whom there may or may not have 
been a previous examination for Rh antibodies and (3) cases of congenital 
hemolytic disease and related conditions requiring differential diagnosis. 
Twenty cases have been selected from this latter group as illustrative of the 
value of the Coombs test as an aid in the diagnosis and management of congenital 
hemolytic disease. (See Table I.) 

Case 1, Death of Erythroblastotic Infant Prior to Use of Exchange Trans- 
fusions. — This Rh-positive infant was born jaundiced of an Rh-negative mother. 
The Rh antibody status of the mother was not known at the time of delivery but 
was later found to be positive for blocking antibodies in a titer of 1:16. The 
jaundice was progressive and marked. At no time was there any appreciable 
anemia or cryfhroblasteinia. Therefore, simple transfusions were withheld. 
On the fourth day of life the jaundice was deeper and convulsions occurred. 
Blood was sent elsewhere for a Coombs test which was reported as 4 plus a few 
bonus before death. The necropsy showed kernicterus. This ease exemplifies 
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Dr. Pet **r Vogel for some of the laboratory data included herein. 
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the importance of performing the Coombs test immediately upon the birth of 
every jaundiced infant. 

Gases 2, 3, 4, 5, 6, and 7, Exchange Transfusion Group . — These infants alt 
showed 3 to 4 plus Coombs reactions and were given exchange transfusions 
w ithin a few hours of the time of birth. One infant died forty-eight hours later, 
from either cardiac failure or kernicterus. Permission for necropsy was- not 
granted. All of the remaining infants were well six months to one year later 
with no sequelae. However, a much longer follow-up period is advisable foi 
adequate appraisal of results from the standpoint of possible mental or neuro- 
logical disturbances. The mothers showed marked variability in their Rh sen- 
sitization. Tlie mother in Case 7 showed no agglutinating or blocking anti- 
bodies but 2 plus “cryptagglutinoids” 3 were found in her blood with the aid of 
Coombs serum. The presence of strongly sensitized red blood cells in any new- 
born infant as demonstrated by a 3 to 4 plus Coombs test performed at birth 
was considered an immediate indication for an exchange transfusion regardless 
of the presence or absence of clinical symptoms. Exchange transfusions were 
done as soon after birth as arrangements could be made, usually rvithin the 
first few hours. In three of the cases a Coombs test was done on the day follow- 
ing the transfusion and showed a reversal to negative in each instance, indi- 
cating fairly complete removal of sensitized red blood cells. Two infants re- 
quired additional small simple transfusions to overcome the anemia due to con- 
tinued hemolysis of the remaining sensitized erythrocytes which replacement 
Iransf usion failed to remove. 

Cases 8, 0, 10, 11, and 12, Group in Which Exchange Transfusion Was Not 
Performed . — Cases 8, 9, and 10 were similar in that jaundice was noted within 
twenty-four hours of birth and the Coombs test was negative. The impression 
was early icterus neonatorum rather than mild hemolytic disease. Case 11 de- 
veloped slight jaundice at 24 hours but no anemia or erythroblastemia. Because 
of the 2 plus Coombs test, it was felt that this child could be followed expectantly. 
The infant recovered without specific treatment. Case 12 showed slight jaundice 
at 0 to 12 hours but no anemia or erythroblastemia. Inasmuch as the jaundice 
did not increase, exchange transfusion was not done although the child had a 
3 plus Coombs test. Only one simple transfusion was needed to overcome a 
mild anemia which appeared later. 

Cases 13, 14, 15, 16, and 17, Group With O-A-B Incompatibility . — A nega- 
tive Coombs test was obtained in all of these infants. Treatment was conserva- 
tive and recovery was the rule. Case 17 required no transfusions, whereas Case 
13 was given more than one simple transfusion with group-specific A and B 
substances added. Four of the cases occurred in primigravida. 

Cases 18, 19, and 20, MisceVanrous.~In the first two cases the Coombs test 
was of value in the differential diagnosis. Case IS was an infant born jaundiced 
about the face, groin, and umbilical cord. Moderate anemia was present. The 
probable etiology was hemorrhage from premature separation of the placenta. 
Erythroblastosis was considered unlikely when the Coombs test was reported 
negative and there was no group or Rh incompatibilitv. Case 19* showed icterus 
neonatorum on the fourth day and a routine blood count revealed *>1 per cent 
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•A few omissions of pertinent tint a weie due to circumstances beyond our control. 
tXornib] = normoblasts. 

CD = Rh subtype. 

A&R subst. = A and B gioup specific substances. 
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myeloblasts. Many additional blood counts all demonstrated a lencocytosis with 
about the same number of primitive cells. By the third month, the infant’s 
blood picture returned to normal and the episode was thought to be a leucemoid 
reaction. Hemolytic disease was excluded by a negative Coombs test on the 
infant, a negative Eli antibody titer in the mother, and no incompatibility of 
blood types. Case 20 is that of a normal infant delivered of a mother who had 
an acquired chronic hemolytic anemia of pregnancy. The mother’s blood showed 
no Rh antibodies and no circulating hemolysins by the technique of Dameshek 
and Schwartz, 5 but her washed erythrocytes showed 3 plus clumping with 
Coombs serum. The newborn infant was normal in every respect and the 
Coombs test was negative. The hemolytic disease in the mother disappeared 
soon after delivery. The positive Coombs test in the mother indicated that a 
hemolytic antibody of some kind existed in her blood. Apparently it had not 
been transmitted to the infant. 


DISCUSSION' 

Tlic primary objective for the effective management of congenital hemolytic 
disease of the newborn infant is to rid the involved infant of immunologically 
altered erythrocytes and circulating foreign antibody as soon as possible after 
birth. Immediate replacement or exchange transfusion serves these purposes. 
Whether exchange transfusion has any effect on antibody which is already fixed 
in tissue cells is still debatable. However, further tissue damage is minimized 
by early removal of foreign circulating antibody. 

The problem in the past has, therefore, been the proper selection of cases 
of congenital hemolytic disease for exchange transfusion. The height of the 
mother’s Rh antibody titer is not always correlated with the severity of the 
disease in the infant. This is shown by our series of cases. However, many 
infants are born with no evidence, either clinical or hematologic, of erythro- 
blastosis, and develop signs of the disease rapidly after several hours or even 
days. In our limited experience, which is in agreement' with that of others, 0 
the Coombs test is best correlated with the degree of the disease process in the 
Eh-sensitized infant. It has fulfilled the requirement for a rapid, simple, and 
reliable test which can be employed at birth on cord or infant’s blood for the 
diagnosis of congenital hemolytic disease and for consideration of proper 
therapy. 

Until more is known about the prevention of residua of erythroblastosis, it 
seems advisable to use exchange transfusions in borderline as well as in manifest 
cases. Some infants with strongly positive Coombs tests have recovered without 
such transfusions, as in Case 12, but the wisdom of this procedure cannot be 
estimated until there has been a long period of follow-up for sequelae. 

The results of the Coombs test in erythroblastotic infants with O-A-B in- 
compatibility bears emphasis. The test was negative in all of our cases, which 
is the opposite of what one finds in Eh sensitization. This fact has helped 
differentiate cases of suspected sensitization to both O-A-B and Eh factors. 

None of our cases of icterus neonatorum gave a positive Coombs test. Even 
when there was a fall in hemoglobin to below 100 per cent in the newborn in- 
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fant this was regarded as an exaggeration of the normal neonatal processes of 
blood destruction and not hemolytic disease due to Rh incompatibility, provided 
that O-A-B incompatibility could be excluded. 

CONCLUSIONS 

1. In a series of twenty selected eases, the Coombs (developing) test has 
proved to be of great value in the diagnosis and management of congenital 
hemolytic disease of the newborn infant. 

2. The results of the test appear to be more closely correlated with the 
severity of the disease in cases of Rh sensitization than any other finding. 

3. The test is very helpful in the proper selection of cases for exchange 
transfusion. 
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THE TREATJIENT OF PRURITUS FROM CHICKEN POX 'WITH 

PYRIBENZAMINE 

Louis B. Silverman, M.D. 

Grand Forks, N. D. 

A T A recent meeting several pediatricians expressed interest in our ex- 
perience with the use of antihistaminics for the relief of itching in 
chicken pox. The following observation, therefore, may be of some value to 
those who treat children. 

There was an increased incidence of chicken pox in this area during the 
past season. One of our first patients had very severe itching with the disease. 
The customary treatment with antipruritic lotion, Aspirin, and sedation gave 
no relief. It was not long before the mother called and insisted that “some- 
thing be done.” For want of anything better, treatment with Pyribenzamine 
in elixir 0 was instituted. Twenty milligrams of Pyribenzamine were given 
four times daily. After two or three doses, the child obtained complete relief 
from itching. A week or so later, another patient with complaint of severe 
itching complicating chicken pox was given similar treatment and also ex- 
perienced relief within a short time. Since that time Pyribenzamine has been 
routinely prescribed as part of the symptomatic treatment for every patient 
with chicken pox. Over a period of several months, with many new cases 
appearing every week, we do not recall any child complaining of itching with 
chicken pox since this type of medication was included. In addition, it seemed 
that the number of secondary skin infections was materially, if not entirely, 
reduced. 

Although the relief obtained may have been entirely coincidental, it is our 
impression that the addition of the antihistaminic has been of value. It is 
doubtful whether the result was obtained by the sedative action which these 
drugs occasionally effect, since none of the children was especially drowsy. 
No attempt was made to use the antihistaminic in topical application. Iveating 
and Code 1 have recently shown that the antihistaminic action of Pyribenzamine 
and other synthetic histamine antagonists is separate from, and not dependent 
on. their local anesthetic action. Whether chicken pox gives rise to -some 
related histamine reaction in the skin is. of course, speculative, but the ap- 
parent relief from itching the Pyribenzamine offered in these patients might 
suggest this. 

The average dose of Pyribenzamine approximated 2 mg. per pound of 
body weight in twenty-four hours. In the younger children the proprietary 
elixir, was well tolerated. For older patients the 50 mg. tablets were more con- 
venient. An amount sufficient to last the patient only three or four days was 

From the Grand Forks Clinic. 

•Tripolennaminc Hydrochloride. I'yribpnzaminc hydrochloride elixir. Ciba. Each -I c.c. 
(approximately 1 teaspoonful) contains 20 mg. pyribenzamine hydrochloride. 
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prescribed in each case. At times a combination of equal parts of Benadryl 
and Pyribenzamine was used. 

No doubt many of the other antihistaminics would work as well. Is o pa- 
tient with chicken pox suffered ill effects from the drug. It should be pointed 
out that the antihistaminic gave no relief to those patients who had painful 
ulcerated lesions of the oral or vaginal mucosa. 

It may be of interest to note that Pyribenzamine gave relief to several 
children who had pruritis with the rash of measles. However, pruritus was 
not prevalent in our patients with measles, so that no appraisal could be made. 

The antihistaminics have been used successfully for the relief of itching in 
a number of cases of dermatoses associated with pruritus. A review of recent 
literature indicates that the use of antihistaminics for the treatment of itching 
complicating chicken pox has not been reported. No doubt other physicans 
have offered antihistaminic preparations to patients with chicken pox and may 
have obtained the same results as reported here. It would be desirable to have 
this observation substantiated, if possible. All of our patients were treated 
in the home. Physicians avIio care for large groups of children in institutions 
are in the best position to make some type of control study when the oppor- 
tunity arises. 

Fortunately, chicken pox is usually not a serious disease. Nevertheless, 
in our experience, pustular dermatitis and cellulitis, though infrequent, have 
at times been dangerous complications. Secondary infections of the skin with 
Staphylococcus aureus and hemolytic streptococcus cause the most severe com- 
plications, and may be followed by acute glomerulonephritis. Stokes 2 writes 
that furuncles, impetigo, staphylococcal or streptococcal septicemia, abscesses, 
gangrene, and suppurative adenitis may occur as the result of scratching or 
lack of care in cleansing the skin of the hands. He states that scratching con- 
siderably increases the danger of these complications. Therefore, any useful 
addition to the symptomatic treatment for the relief of itching in chicken pox 
may help relegate this disease to an even more harmless status. 


CONCLUSION 


On the basis of recent clinical experience it is suggested that Pyriben- 
zaminc (and probably other antihistaminics) given orally, may offer prompt 
relief from the severe pruritus which often accompanies chicken pox. 


Note:. , Since tins paper was written, we have been informed that Pyribenzamine 
hydrochloride elixir 1ms been replaced by Pyribenzamine citrate elixir, Ciba, 4 c.c fannrox- 
imately 1 tonspoonful) containing 30 mg. of Pyribenzamine citrate. F 
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STUDIES OX THE CHEMOTHERAPY OF VIRUS INFECTIONS 

II. Failure of Darvisul (Phenosulfazole) to Affect the Course of 
Experimental, and Clinical Poliomyelitis 

Morris Schaeffer, M.D.,® and John A. Toomey, M.D. 

Cleveland, Ohio 

introduction 

C ONSIDERABLE interest was aroused by the announcement early in the 
summer of 194S of a newly synthesized sulfonamide compound, Darvisul 
(phenosulfazole), which was purported to have remarkable prophylactic and 
therapeutic effects on poliomyelitis produced experimentally in mice. This was 
later officially reported by Sanders, Subba Row. and Alexander. 1 It was 
also claimed, although not published, that this drug was effective against 
human poliomyelitis as well. 

The purpose of this communication is to report the failure of this drug 
in both experimental and clinical poliomyelitis. Since this paper was pre- 
pared other reports have been presented recently 2 " 5 indicating similar neg- 
ative results in experimentally infected mice but no other clinical trials have 
been reported to our knowledge. 


METHODS 

Drug . — The compound, Darvisul, or sodium phenosulfazole, was supplied! 
in sterile ampules containing a 25 per cent solution for intravenous use and 
in 0.5 Gm. tablets for oral administration. Chemically it is somewhat related 
to the well-known sulfonamide drugs but differs in that it is a phenol rather 
than an aniline derivative. The structural formula was described to us as 
“N-(2 tliiazolyl) 1, 4, phenol sulfonamide.” There is no satisfactory method 
for its determination in blood and body fluids. The Bratton and Marshall 
method applied to other drugs of the sulfonamide series cannot be utilized 
here. 

Experimental . — Toxicity studies were conducted in mice and maximal, 
nonfatal doses were determined for mice, C'FVY strain weighing 10 to 15 Gm. 
The results of toxicity tests and antibacterial action as compared to that of 
sulfadiazine are given in Table I. The dosage schedule and treatment plan 
appears in Table II. 

The Department of Contagious Diseases, City Hospital, anti the Department of Pediatric''. 
Western Reserve University, Cleveland, Ohio. 

Aided in part by a grant (RGS71) from the l\ S. Public Health Service Division of 
Grant*? and Fellow •-hip*?. 

•Present address \\ S public Health Service. Communicable Dinnsc Center. Virus 
and Rickettsia Branch. Rt. 2, Bo\ -I3G. Montgomery 7. Ala. 
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Table I. Bacterial Sensitivity to Daevisul: Twenty-Four-Hour Growth 


organism 


i 

MG. % DARVISUL REQUIRED TO 

INHIBIT GROWTH 

Staphylococcus 

E. coli 

Diphtheroid 

Proteus 



313 

78 

156 

625 

Acute 50 Per Cent Toxicity (Test Animal: 

CFW Mice, 10 to 15 Gm.) 


50% toxic dose 

| KILLING TIME 

Darvisul 

1.25 Gm./kilo 

12 minutes 

Sodium Sulfadiazine 

2.00 Gm./kilo 

6 hours 


Table II. Evaluation of Darvisul (Phenosulfazole) in Experimental Poliomyelitis 
Test Animal: CFW Mice, 10-15 Gm. 

Darvisul Therapy: 25 m./mouse/day — I. P. in 4 divided doses until death 
or end of 30-day observation period 
Virus: Lansing Strain: Dose, 1 Ld 50 intracerebrally 



NO. 

MICE 

IN 

GROUP 

AVERAGE 

INCUBA- 

TION 

, PERIOD 

1 IN DAYS 

MICE | 
•WITH 
OBSERVED 

PARALY- 

SIS 

PAR- j 
ALYZED 

MICE 

SURVIV- 

ING 

TOTAL 

NO. 

DEATHS 

% MICE 

WITH 

OBSERVED 

PARALY- 

SIS 

% TOTAL 
NO. OP 
DEATHS 

Mice begun on treatment 

i 45 

10 

27 

6 

38 


84 

five days prior to virus 
injection 

Mice trented after virus 


li 

17 

0 

32 

34 

64 

injection 

Untreated control mice 


11 

23 

0 


48 

60 


Virus . — A group of fifty mice were pretreated with the drug for several 
days, then inoculated with an Ld 50 dose of mouse-adapted Lansing strain 
poliomyelitis virus and treatment continued until an observation period of 
thirty days had elapsed. 

A second group of fifty mice received treatment and virus simultaneously, 
while a third group served as untreated controls for comparison of infection 
rale and mortality. The results appear in Table III. 


Table III. Drug Reactions of Patients on Darvisul Therapy 



REACTION ( 

NUMBER 


Nausea and vomiting 

HI 


Convulsions 



abortive 

1 


spinal 

I 


bulbar 

o 


Anorexia 

1 


Urinary retention 

Hash 

2 (?) 
o 


Total number of patients on Darvisul 

68 

— 

Per cent experiencing reactions 

26 


fViaicfit— P.eginning in July, 194S. and for the duration of the season 
as cases of poliomyelitis were admitted to the hospital and the diagnosis estab- 
lished, they were separated into four categories: nonparalytic, spina], cortico- 
bulbar. and respiratory. Each of these was listed and numbered consecutively 
on entry. Iho odd-numbered were treated and the even-numbered observed 
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as untreated controls for comparison. The treatment, following essentially 
the instructions given to us by Dr. Carey of the Lederle Laboratories, con- 
sisted of the administration of 0.4 Gm. per kilogram of body weight in glu- 
cose or saline by the intravenous route for the first two days, followed by oral 
administration of the same dose in tablet form for the next three days. Toxic 
effects of the drug were noted. Except for a larger number of patients with 
emesis, the reactions were more or less similar to those observed with other 
sulfonamides. The reactions are listed in Table III. Follow-up of patients 
of both the treated and control groups consisted of general evaluation, or 
frequent muscle examination regarding progression of paralysis, lack of 
change or improvement in the period immediately following institution of 
therapy and for several weeks to months afterward. The results are presented 
in Table IV. 


Table IV. Clinical Application of Darvisul in the Treatment* of Poliomyelitis 


TYPE OX ADMISSION 

| NO. 

| IMPROVED 

| PROGRESSED | 

NO CHANGE | 

expired 

Treated 

Nonparalytic 

22 

3 

Spinal 

12 

(Bulbar) 




6 


1 

Spinal 

35 

19 

Bulbar 

U 

1 

Respiratory 

3 

0 

0 

3 

0 

Corticobulbar 

S 

4 

0 

3 

1 

Total 

OS 

26 

7 

33 

3 

Per cent 


3S 

10 

47 

5 

Controls 

Nonparalvtic 

26 

o 

Spinal 

IS 

0 


5 


Respiratory 

1 


Spinal 

31 

IS 

Respiratory 

12 

0 

Respiratory 

2 

0 

0 

0 

(Bulbar) 

O 

Corticobulbar 

10 

4 

0 

4 

& 

2 

Total 

69 

24 

7 

34 

4 

Per cent 


35 

10 

49 

6 


•These patients received 0.4 Gm. Darvisul per day, per kilo of body welpht, diluted in 5 
per cent plucose by intravenous drip for the first two days, and 0.4 Gm. per day kilo of body 
weight by mouth for three successive days. 


CONCLUSION 

The data presented above indicate clearly that Darvisul (phenosulfazole), 
when administered to experimentally infected animals or patients acquiring 
the disease naturally, lias no effect whatever on the course of the infection. 
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THE TREATMENT OF POLIOMYELITIS WITH PHENOSULFAZOLE 

Richakd L. Whelton, M.D., Eston R. Caldwell, Jr., M.D., Mark H. Lepper, 
M.D., Lewis K. Sweet, M.D., and Harrs' F. Dowling, M.D. 
Washington, D. C. 


D URING the course of a screening program for compounds with antiviral 
activity, a sulfonamide, N(2 thiozolyl) phenol sulfonamide, named pheno- 
sulfazole,* was found to be effective in protecting mice infected with a strain 
of mouse poliomyelitis virus. 1 It also exerted some inhibiting effect on the 
propagation of the virus in tissue culture, although no actual destruction of 
the virus was demonstrable in serum. Since the drag was found to be of low 
toxicity in animals, a therapeutic trial in acute poliomyelitis in humans was 
indicated. 

When, in August, 1948, phenosulfazole was made available to us, we de- 
cided to treat alternate poliomyelitis patients with the drug. During the 
months of August through November, 1948, we observed sixty-six patients 
admitted to the Isolation Division of Gallinger Municipal Hospital who had 
been diagnosed as having acute poliomyelitis. The following criteria were 
employed for the diagnosis of acute poliomyelitis: (1) a characteristic his- 
tory, and (2) the presence of muscular weakness and/or the presence of cells 
in the spinal fluid with a normal dextrose content and negative cultures. 
Patients admitted after having passed through the acute phase of the disease 
were not utilized in the present study. 

If, on admission, a patient was considered suitable for study as far as 
diagnostic criteria and activity of the disease were concerned, he was placed 
in one of two groups by strict alternation without selection. One group re- 
ceived 75 mg. per kilogram of body weight every six hours for the first twenty- 
four hours, and for a longer period of time in patients with the bulbar form 
of the disease. This intravenous therapy, during the last twelve hours of the 
first twenty-four-hour period, was supplemented by phenosulfazole orally at 
the rate of 150 mg. per kilogram of body weight per day. Subsequent therapy 
was at the rate of 300 mg. per kilogram of body weight per day by mouth, and 
was continued until signs of activity had subsided for two to three days. The 
intravenous doses were prepared by dissolving 10 Gm. of phenosulfazole in 1 
liter of isotonic sodium chloride or 5 per cent dextrose solution, using the vol- 
ume required to obtain the desired dose. 

The other group of patients received an intravenous injection of isotonic 
saline or 5 per cent glucose solution which had been colored with 100 to 200 
mg. of Gantrosani pez* liter*. The two inti’avenous solutions were izzdistinguish- 
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able as to color. Oral placebo tablets were made of dextrose and these two 
placebos were administered on dosage schedules exactly the same as for plieno- 
sulfazole. In an attempt to make the study as objective as possible, two of 
the other investigators supplied the drug and thus controlled the alternation of 
cases. Evaluation of the response to therapy was carried out in each case by 
the investigators, who were not aware of which solution a particular patient 
had received, and also by the house and visiting staffs, who were not cognizant 
that a controlled experiment was being attempted. 

RESULTS 

Phcnosulfazole was given to thirty-two patients, wliile thirtj'-four pa- 
tients made up the control group. The patients have been classified according 
to the type of disease in Table I. Since this classification was made after dis- 
charge, it includes all patients who were admitted with, or subsequently de- 
veloped, paralysis while under therapy, and is not a reliable guide as to the 
quality of the groups on admission. 

Table I 

CONTROL SERIES j 1‘HKNOLSL'LEAZOL K SERIES 

Xo, patients 34 No. patients 32 ~ 

Classification ” 

Bulbar spinal 3 Bulbar spinal 4 

Bulbar 1 Bulbar 1 

Spinal 0 Spinal 13 

Xonparalvtic 21 Xonparalvtic 14 


Certain clinical and laboratory data obtained on admission are given in 
Table II. This table emphasizes the similarity between the two groups of 
patients, in spite of the wide range of variation within the disease itself. 


Table II. Data Obtained on Admission in Patients Treated With and Without 

PIIEN0SULFA70I.E 
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In an attempt to find criteria that would be useful in deciding the ef- 
fectiveness of phenosulfazole, the following were selected: progression of, 
or development of, paralysis after the start of therapy, and the duration of 
fever over 101° F. There was one fatal case in each group. In the treated 
series, death occurred in a 25-year-old white female admitted on the fourth 
day of her illness. After the paralysis, which was of the Landry type, had 
spread rapidly, the patient died on the seeond hospital day. Death apparently 
was due to involvement of vital medullary centers. The patient in the control 
group who died was a 17-year-old white female. Death took place in a 
respirator on the eighth hospital day. Post-mortem examination revealed 
almost complete atelectasis of all lung tissue. 


Table III 



control SERIES 

| I’HENOSULFAZOLE SERIES 

Paralysis present on admission 

11 

15 

Progression after twelve hours of therapy 

2 

2 

Progression after twenty-four hours of therapy 

9 (5)* 

16 (4)* 

Deaths 

1 

1 

Duration of fever over 101° F. (hr.) 

All cases 

Mean 

27.9 

48.8 

Range 

8-104 

16-336 

Uncomplicated eases 

Mean 

26.1 

28.3 

Range 

8-104 

16-144 

Duration of fever over 100° F. (hr.) 

AH eases 

Mean 

28.5 

49.5 

Range 

8-116 

16-336 

Uncomplicated cases 

Mean 

29.4 

27.5 

Range 

8-116 

16-144 


*The figures in brackets represent cases in which muscle weakness was noted by the 
orthopedic or physiotherapy state after the acute process had subsided. 


The case record of each patient was evaluated as to the presence or ab- 
sence of muscular weakness on admission. Further evaluation of the progres- 
sion of muscular weakness was made at the end of twelve hours and again 
twenty-four hours after therapy had been instituted (Table III). It can be 
seen that progression was more frequent in tlie treated than in the untreated 
tiroup, as determined by the house officers as well as by the final muscle check. 
As shown in Table 11T, the duration of fever for the entire experimental group 


was longer than for the entire control group, although when fever caused by 
obvious complicating bacterial infection is eliminated, the duration was prac- 
tically identical for the two groups. 

For the purpose of studying the toxic effects of phenosulfazole, we have 
included six patients who were treated by us at Gallingcr Hospital and else- 
where, and who were not included in the investigational series. Among the 
entire group of seventy-two patients, no toxic effects from phenosulfazole 
were observed except mild nausea in some cases when the drug was being 
given intravenously. This could usually be controlled satisfactory ]v bv de- 
rveasmg the rate of How. Four of seven patients who received a seeond course 
of the drug orally complained of slight nausea onlv. 
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SUMMARY AND CONCLUSION 

1. Phenosulfazole was given to thirty-two patients with acute poliomyeli- 
tis in strict alternation with thirty-four patients who were observed as con- 
trols. The two groups were comparable with regard to the duration of the 
illness, the presence of paralysis, and the cerebrospinal fluid findings on 
admission. 

2. There was no appreciable difference in the outcome in the two groups. 

3. X'o toxic effects were observed in the patients treated with pheno- 
sulfazole. 

4. It is concluded that phenosulfazole has no effect upon the clinical 
course of acute poliomyelitis. 
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SUBLUXATION OF THE ATLANTO-AXIAL JOINT: SEQUEL TO 

' inflammatory processes of the neck 

Albert AV. Sullivan, M.D. 

Rochester, N. Y. 

INTRODUCTION 

T HE type of atlanto-axial subluxation associated with infections of the 
tissues of the neck occurs almost exclusively in children, yet has received 
little attention from pediatricians, who are usually first consulted when the 
condition occurs. 

Experience with four children seen at The New York Hospital with this 
syndrome and a review of the literature have demonstrated that <1 i if i c. 1 1 1 ty in 
making this diagnosis frequently delays treatment for many months or even 
years. 1 A particularly confusing factor is the roentgenogram, since routine 
views frequently do not reveal minor subluxations. 1 ’ 2 The selectivity of this 
condition for the pediatric age group, the paucity of reported eases in the 
pediatric literature, and recently developed techniques in diagnosis have 
prompted the present report. 


CASE REPORTS 

Case 1. — M. J. G., a 6^-year-old white girl, was admitted to The New 
York Hospital in October, 1937, with the chief complaint of a stiff neck of four 
weeks’ duration. Her family history was negative. She had had the usual 
childhood diseases and also removal of the tonsils and adenoids, but had other- 
wise been well. 

Three weeks before admission she had rhinorrhea and a mild productive 
cough. Two weeks before admission she awoke with a painfully stiff neck which 
persisted despite hot gargles, heat, and massage prescribed by a private doctor. 
She was seen in the out-patient department here where a roentgenogram of 
the cervical spine showed an anterior subluxation of the atlas on the axis, 
and the child was admitted for treatment. 

Physically she was a well-developed, well-nourished child. Her head was 
turned toward the left and was tilted toward the right shoulder; the chin 
was depressed forward. The head was held rigidly in this position; jarring 
or any motion of the neck was painful. There was tenderness of the left side 
of the neck and over the first (axial) spine. The pharynx was red and there 
were palpable anterior and posterior cervical lymph nodes. The neurological 
examination was negative. 

Laboratory studies showed the urine to be negative and the white blood 
cell count to be 12,400 per cubic millimeter with a leucocyte differential count 
of 24 per cent lymphocytes, 4 per cent monocytes, 4 per cent eosinophiles, and 
GS per cent polymorphonuclear cells. 

1 he patient was placed in skeletal traction by means of a chin halter 
for fourteen days when x-ray examination showed 'reduction; a plaster neck 
.jacket was then applied for forty-seven days. The end result was satisfactory 
functionally and cosmetically. J 


McllCTlTollw, X« York. N.°'y! ,;> ' n " a ,ho Apartment of Pediatrics, Cornell University 



452 


THE JOURNAL OF PEDIATRICS 


Case 2. — F. M., a 9-vear-old -white boy, was admitted to The New York 
Hospital in September, 1945, with the complaint of stiff neck for two months. 
Ilis family history was unremarkable. He had had a right purulent otitis media 
at the age of 5 years and a tonsillectomy and adenoidectomy at the age of 7Va 
years. 

Two months before admission, the patient received an injection of per- 
tussis vaccine in the right arm, and within a few hours developed malaise, 
fever, and a moderate local reaction. The next day he awoke with a mild 
torticollis which became progressively worse and more painful until he could 
not walk without complaining of pain. No history of trauma or infection 
could be elicited. Three weeks before admission he was seen in the out-patient 
department of this hospital, where several diagnoses were considered, includ- 
ing myositis, radiculitis, meningitis, atypical poliomyelitis, tetanus, retro- 
pharyngeal abscess, cerebellar tumor, fracture, and dislocation. Roentgeno- 
grams of the cervical spine taken with routine views were reported as nega- 
tive. Physiotherapy was given without relief. The patient was then admitted 
for diagnosis and treatment. 

Physical examination revealed a well developed, well nourished, 9-year- 
old white boy whose head was tilted toward the left shoulder and turned 
toward the right; this position was rigidly maintained and the patient com-, 
plained of pain with any active or passive motion of the head. There was 
tenderness on the right side of the neck and just below the occiput. On 
changing position, such as sitting up from a recumbent position, he protected 
his head with his hands. The ears, pharynx, mastoids, heart, lungs, and ab- 
domen were negative; there was no lymphadenopathy and the sternocleido- 
mastoid muscles were normal. 

Laboratory examinations showed a negative urine examination, Mazzini 
test, and Mantoux test. The white blood cell count was 9,700 per cubic milli- 
meter. The differential count was normal. 

Stereoscopic x-ray views of the cervical spine were taken and reported 
as negative. However, because the torticollis was so painful, skeletal trac- 
tion by means of a chin halter with 5 lb. of force was applied with the neck 
in hyperextension. Meanwhile, review of all roentgenograms showed “defi- 
nite malalignment and over-riding of the facets on the right side . . . while 
on the left the usual joint space is visualized.” After eighteen days of skele- 
tal traction with the chin halter no improvement was evident, so that pa- 
tient was taken to the operating room for reduction of the subluxation by 
manipulation under general anesthesia. Traction was put on the neck, which 
was then deviated to the side opposite the subluxation (left), the neck and 
head were then rotated in the direction of the affected side (right). On the 
third manipulation, a definite “snap” was heard and passive movement was 
free in all directions. A plaster neck jacket was then applied for a period of 
ninety-five days, and then removed. The results were excellent, and no 
further difficulty occurred in a two and one-half year follow-up. 

Case 3. — B. S., a 914-year-old white girl, was admitted to The New York 
Hospital in June, 1947, with the complaint of painful torticollis and fever of 
four days’ duration. Her family history was negative. She had had a ton- 
sillectomy at the age of 51/k years. That night she developed a wry neck and 
was placed in a plaster cast for a two-week period with a good therapeutic 
result. 

Ten days before admission, the patient developed an upper respiratory 
infection. Four days before admission she had muscular aches, chills, and 
fever of 105° F. and developed a painful torticollis. She was treated for two 
days with sulfadiazine without response. 
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Examination revealed an acutely ill, well-developed and ^ well-nourished 
girl complaining of pain in her neck. The neck was rotated to the leit . ai d 
the head 1 flexed forward, depressing the chin; active or passive ™)tionofthe 
neck elicited exquisite pain. The pharynx was red and there vas a Piuulent 
postnasal discharge. The nasal mucosa were also inflamed. Antenqi and 
posterior cervical lymph nodes were palpable bilaterally. There was pam and 
tenderness on the right side of the neck and over Ci and C 2 posteriorly. Theie 
was a bulge in the posterior pharyngeal wall. The sternocleidomastoid mus- 
cles were unremarkable. The rest of the examination was unremarkable. 

A white blood cell count on admission was 21,000 per cubic millimeter 
with 80 per cent polymorphonuclear leucocytes. Mazzini and Mantoux tests 


were negative. 

There was disagreement among the radiologists who interpreted the x-ray 
films of the cervical spine taken by routine technique. An orthopedic con- 
sultant interpreted these x-rays as showing a unilateral anterior subluxation 


on the right. 

The patient was placed in skeletal traction with Crutchfield tongs im- 
bedded into the skull. Two days later she was found apneie and cyanotic, 
but responded to stimulants and artificial respiration. She was diplopic and 
stuporous for several hours afterward. The tongs were reimbedded one inch 
forward to afford greater extension of the neck and maximum patency of the 
airway. The respiratory infection was treated . with parenteral penicillin. 
Eight days after admission the upper respiratory infection became worse and 
was complicated by a left otitis media; the pharyngeal bulge was suspected by 
a consultant as being a subsiding retropharyngeal abscess. Her course was 
further complicated by an occipital decubitus ulcer. 

After twenty-one days of skeletal traction, the tongs were removed and a 
plaster neck jacket applied. Roentgenograms of the cervical spine at this 
time were negative. She was discharged from the hospital to be followed in 
the clinics ; three months later the cast was removed and roentgenograms were 
again negative. There was a full return of flexion, extension, abduction and 
rotation to the left, but rotation to the right was limited to 45° and there was still 
some tenderness over Ci and C 2 on this side. 


Cask 4.- — D. hi. This 8-year-old white girl was admitted to The New York 
Hospital in October, 1947, with the complaint of painful torticollis of four 
months’ duration. Her father and a brother had hay fever, and the paternal 
grandfather and an uncle had diabetes. The patient was also known to suffer 
from hay fever but otherwise her past history has been unremarkable. 

Pour and one-half months before admission the patient had a sore throat 
and fever to 104° P. ; she was treated by a private doctor with sulfonamide 
drug and bed rest for ten days. After the drug was discontinued she de- 
veloped a hot, tender swelling on the right side of the neck which reached its 
maximum three weeks later. It was painful and the child was noted to keep 
her head turned to the left and flexed forward. There was no history of 
ti.uuna. A pii\atc doctor made a diagnosis of 1 1 mumps ’ 1 and disregarded 
the torticollis. ■ ' 


Three and one-lmlf months before admission she took a trip by train and 
it was noted that the vibration and jarrings of the ride were extremely pain- 
ful. so that she protected her head with her hands. She was seen by another 
private doctor and a pediatric consultant who made a diagnosis of “virus 
infection. An x-ray examination of the cervical spine at this time was in- 
teipieled as negative. Physical therapy was given to the neck daily The 
swe ling subsided completely two months before admission but the ‘minfnl 

81,0 *“ **"“*“> 10 WW tor 
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Examination revealed a well-developed, well-nourished girl who com- 
plained of pain in the right side of the neck with any motion; the head was 
rigidly turned to the left and slightly forward, depressing the chin. There 
was pain on lateral flexion, flexion and extension of the neck, rotation past 45 
degrees to the left and past the midline to the right, pressure on top of the 
head, and raising the head off the neck. There was tenderness over Ch and C : 
on the right and posteriorly. A bulge was palpable in the posterior pharyn- 
geal wall. The sternocleidomastoid muscles were normal. In changing posi- 
tion, she held her head in her hands to protect against sudden movement in 
the neck. The remainder of the examination was unremarkable. 

Routine x-ray views of the cervical spine including those through the 
open mouth were reported as negative by the radiologists. However, an 
orthopedic consultant made the diagnosis of nontraumatic subluxation of the 
atlantoaxial joint on the right. Skeletal traction by chin halter with the neck 
in hyperextension was started and continued for seventeen days, when it was 
discontinued during the day because of marked 'symptomatic improvement, 
but within five days pain and torticollis returned and continuous skeletal trac- 
tion was resumed. Because the chin halter was so uncomfortable, it was de- 
cided to use Crutchfield tongs; this was done forty-one days after skeletal 
fraction was started by chin halter, and was continued for thirty days more. 
A plaster east was applied to immobilize the neck in hyperextension and the 
patient was discharged to be followed in the out-patient department. Three 
months later the east was removed; there was no discomfort and function 
was normal except for slight limitation of rotation to the left. 

GENERAL CONSIDERATIONS 

.1. Synonyms of this condition appearing in the literature . — 
Distensionsluxation ( Wittek) , 3 
Drehungsverrenkung (Sudek) .* 

Inflammatory dislocation (Fitzwilliams). 5 

Haladie dc Grisel (Desfosscs). 0 

Non-traumatic subluxation (Berkheiser and Seidler). 5 

Spontaneous dislocation (Hess). 1 

Spontaneous hyperemie dislocation (Watson- Jones). 7 

Torticollis nnsopharyngien (Grisel). 8 

11. Definitions . — 

Atlas: The first cervical vertebra is a ring of bone with short transverse 
processes, but no body or spine. The anterior portion of the inner aspect of 
the ring has a shallow groove which forms a joint with the ventral part of the 
odontoid process. The anterolateral masses of the ring support the facets of 
the atlanto-axial joints. The superior facets arc oval, concave, and support 
the occipital condyles. The inferior facets are flat and oval, and slant down- 
ward, laterally and slightly forward. 5, 0 

Axis: The second cervical vertebra has two small transverse processes, a 
heavy spinous process, and a forward shaft of bone called the odontoid process. 
The superior facets are flat, oval, and slant downward and laterally. 5 - 5 

Atlanfo-aria! joint: There are four distinct joints between the fust and 
second vertebrae, two of which arc related to the odontoid process: the atlanto- 
odontoid joint, a rotary diarthrosis between the anterior aspect of the odontoid 
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Fig. 1. — Posterior views of tiie atlas and the axis showing the inclination and flatness of the 

facets. 






4 3G 


THE JOURNAL OF PEDIATRICS 


process and the posterior aspect of the anterior arch of the atlas, and the syndes- 
mo-odoutoid joint between the posterior aspect of the odontoid process and the 
transverse ligament. The two lateral artliroidal diarthroses (gliding joints) are 
the ones with which we are mainly concerned. 5 ’ 10 They have loose capsules which 
allow maximum motion, 9 much of which is rotation (of the neck) but also some 
lateral movement. 11 

Dislocation: A disarrangement of the bones entering into the formation 
of a joint; luxation. 12 

Suhluxation: A minor degree of dislocation; an incomplete luxation or 
dislocation. 12 

Transverse ligament: A heavy ligament attached to the anteriolateral por- 
tions of the ring of the atlas and forming the posterior support of the odontoid 
process. 9 

Details of the anatomy of these two vertebrae are apparent in Figs. 1 and 
2. These views clearly demonstrate the flatness and the slanting of the lateral 
articulations. 

REVIEW OF LITERATURE 

The earliest case of atlanto-axial subluxation associated with infection of 
the neck was reported by Bell in 1S30. 13 His patient had a pharyngeal ulcer 
and died of respiratory failure; post-mortem examination revealed erosion 
of the transverse ligament and subluxation of the atlas on the axis resulting 
in pressure on the cord. 

In 1903, Boger 14 described a case of unilateral dislocation of the atlanto- 
axial joint in a 17-year-old boy with acute rheumatic fever. lie believed that 
the arthritic process had loosened the joint ligaments sufficiently to allow this 
dislocation. 

AYittek, 3 in 1908, reported the case of an 11-year-old boy who developed 
a subluxation of this joint subsequent to periostitis of the jaw. He presumed 
that the joint ligaments had been stretched, “probably due to a metastatic 
effusion into the joint between the odontoid and the anterior atlas ring on one 
side and between the odontoid and the crucial ligaments on the other side, 
and also in the inferior articulations between the atlas and the axis.” 

Jacobs. 15 in 1918, accepted AYittek's theory of “metastatic effusion into 
the atlanto-axial joint” and compared this type of subluxation with that seen 
occasionally in cases of typhoid fever complicated with subluxation of the hip. 
no stressed the threat of cord injury in dislocation of the atlas, especially 
when it was associated with a fracture of either of the first two cervical 
vertebrae. 

Swanberg, 10 in 1919, reported the case of a 22-vear-old soldier who de- 
veloped painful torticollis following a tonsillectomy. lie thought that the 
transverse ligament of the axis had ruptured, releasing the posterior odontoid 
support thereby predisposing the joint to subluxation. 

Sudck. 4 in 1923, thought the etiology in one of his cases to be excessive 
passive rotation of the neck while under deep anesthesia for an operation on 
the neck. 
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Greig, 17 in 1931, suggested that hyperemia due to the adjacent inflam- 
matory process caused decalcification of the vertebrae, especially about the 
ligamentous attachments, thereby relaxing the ligaments of the joint. Lenclic 
and Policard 18 demonstrated this principle experimentally, showing the de- 
calcification of bone with increased blood supply, and its sclerosis with 

ischemia. . . 

AVatson-Jones 7 presented roentgenographic evidence of this mechanism 
in 1931. His patient was a 9-year-old boy who developed torticollis as a com- 
plication of acute mastoiditis; the lateral view of a roentgenogram of the 
cervical spine failed to reveal the anterior arch of the atlas but showed sub- 
luxation of this joint. Three months later, when the infection had subsided, 
the anterior arch was again calcified. "Watson- Jones postulated that the de- 
calcification had loosened the ligamentous attachments of the joint, facilitat- 
ing avulsion of the transverse ligament without fragmentation of the atlas. 

Grisel, 8 in 1930, proposed the theory that irritative contracture of the 
suboccipital and paravertebral muscles following cervical lymphadenitis due 
to a nasopharyngeal infection caused the subluxation. Tedeseo, Grisel, Des- 
fosses, and Tassin 10 published the first report on the subject in a pediatric 
journal in 1930. 

Berkheiser and Seidler* in 1931 favored AVittek’s theory of metastatic 
effusion into the joints and added that the anterior and posterior bursae were 
involved in and contributed to the predisposition to subluxation. They 
pointed out that the forward position of the center of gravity of the head and 
the forward slanting of the facets predisposed this joint to forward sublux- 
ation. 

Hess and associates’ in 1935 concluded that the “production of the at- 
lanto-axial dislocation involves a combination of factors, the sine qua non 
being weakening of the lateral ligaments. Spasm of the cervical muscles in 
association with loose ligaments is a feasible mechanism. Nevertheless, it 
appeal's more likely that the dominant role played by the spasm is the pre- 
vention of spontaneous and easy reposition, with resulting locking of the 
overlapping edges.” 

Brav M in 1936 reported an interesting case of voluntary subluxation of 
this joint by a 29-year-old man who used this peculiar ability for illegal gain. 

SYMPTOMS AND FINDINGS 

Typically with this condition there will have been an inflammatory proc- 
ess in or about the neck, most frequently in the nasopharynx, from one day 
1 o several weeks before the onset of the torticollis. 1 ' 1 AAflien the torticollis 
starts during the acute phase of a severe cervical infection, it is frequently 
presumed to be due to protective spasm until this symptom persists after the 
acute process recedes. The subluxation may have been precipitated during 
sleep, 51 following a sharp jar as a slap on the back 55 or throwing a baseball. 55 
or during passive motion of the neck under anesthesia. 54 This type of sub 
luxation is very painful and is aggravated by jarring or sudden movement of 

he head so that the patient limits his activity and protects his head with his 
hands when changing position. ’■ 5 
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The symptoms depend upon the type of subluxation present, three types 
of which are possible: anterior unilateral, anterior bilateral, and posterior 
unilateral. Posterior bilateral subluxation of the atlas on the axis is theo- 
retically impossible in the presence of an intact odontoid process and trans- 
verse ligament. 2 

Patients with anterior unilateral subluxation present the following pic- 
ture: the neck is rotated away from the subluxated side; the head is tilted 
toward the affected side and flexed anteriorly so that occasionally the mouth 
cannot be opened sufficiently to allow palpation of the nasopharynx; this 
position is rigidly maintained. In some instances the shoulder on the affected 
side may be elevated. A nasal quality of the voice has been described with 
this condition and is thought to be related to the partial obliteration of the 
nasopharynx by the anterior arch of the atlas, which is displaced forward and 
can be palpated as a bulge in the posterior pharyngeal wall. 1 Tenderness is 
palpable over the subluxated joint laterally and posteriorly over Ci and C 2 . 21 
The spinous process of the axis is frequently palpable away from the midline 
toward the affected side (Sudek’s sign)' 1 due to the counter-rotation of this 
vertebra. The rotation of the atlas and axis in opposite directions results 
in detectable cervical scoliosis. 1 - 2 Root and cor’d signs have been infre- 
quently reported with this syndrome. However, Wilson 20 reported a case of a 
62-year-old woman with unilateral atlanto-axial subluxation following an up- 
per respiratory infection who developed quadriplegia and other neurological 
symptoms which were completely relieved by skeletal traction. Woltinau 27 
described the ease of a 14-year-old boy who developed an anterior unilateral 
subluxation as a sequel to pharyngitis and six months later sustained a bi- 
lateral anterior subluxation complicated by numbness and weakness of the 
extremities following a fall. Immobilization by cast relieved the symptoms. 

In patients with a posterior unilateral subluxation, the neck is rotated 
toward the affected side, Sudek’s sign is positive on this side, and there is no 
pharyngeal bulge. 1 - 2 

If anterior bilateral subluxation is present, there is little or no rotation 
of the neck, the head is tilted forward, motion is markedly limited in all di- 
rections, and the pharyngeal bulge is most prominent. 2 

Patients with this syndrome have been reported from 2 to 62 years of age. 
Wilson 20 reviewed twenty-eight acceptable eases and found that 85.6 per cent 
of patients were under 13 years of age. An analysis of fifty-six cases including 
those reviewed and those reported here, shows that 76.S per cent of patients were 
under 13 years of age; the average age was 12.2 years. 

Of fiftv-two acceptable cases of nontraumatic subluxation of the atlanto- 
axial joint, including those reviewed and those reported here, 46 per cent occurred 
in male and 54 per cent in female patients. The average age was 13.0 years 
for male and 11.6 years for female patients. 

X-RAY DIAGNOSIS 

A consideration of the use of x-ray in this condition is most important 
since so frequently the routine x-ray film is reported as negative when indeed 
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a subluxation exists as judged by symptoms and examination and is demon- 
strable by special x-ray techniques. Swanberg 16 reported the case of a 
22-year-old soldier who had had six roentgenograms of the neck for per- 
sistent torticollis, all of which were reported negative; the condition remained un- 
diagnosed for six months. Swanberg (1919) stated, “this is the second case of 
anterior dislocation of the atlas I have observed that has not been recognized 
by the roentgenogram.” Since this complaint in 1919 the same thought has 
been repeatedly reiterated in the literature on this subject. At The New York 
Hospital at least two eases of subluxation of this joint, undiagnosed for more 
than one year, have been seen, in which several x-rays were reported as neg- 
ative. 



Fig 3 — A reproduction of an x-ray view in the anteroposterior position through the 
opened mouth shoving unilateral subluxation on the right Note the shortening of the facets 
on the affected side with displacement of the odontoid piocess to the opposite side 

Technically, this joint is difficult to study roentgenograpliically. 2 ' 28 The 
routine examination includes the anterioposterioi view through the open 
mouth and lateral views The former is more important in mild subluxations, 
but when the chin is depressed forward sufficiently to interfere with opening 
of the mouth, it is difficult to obtain. Lateral views frequently show no ab- 
normality since displacement of the atlas is minimal in this type of subluxa- 
tion P 

Stereoscopic views are prefeired, especially in children whose immature 
bony structures may have appearances which mimic fractures due to the 
numerous ossification centers and areas of incomplete fusion. 28 
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The Morgan Meter 30 is occasionally useful. It utilizes the formula: In- 
tensity x Exposure Time = Constant. It is also useful for x-ray views through 
plaster easts as well as for deep structures. 

Jostes 3 ' (1942), reporting results with the laminograpJi described by Dr. 
Sherwood -Moore 3 - and Mr. Iveiffer of Connecticut, stated that “the cervical 
vertebrae can be studied and understood roentgenographically only by means 
of this body section method.” He states further that this usually discloses 
dislocations of the oceipito-atlas and atlanto axial joints missed by other tech- 
niques. He presents photographic evidence to substantiate his contention. 
His interest in the use of the laminograph started after he saw several pa- 
tients with persistent neck pain with negative routine cervical roentgeno- 
grams who responded therapeutically to skeletal traction and who showed 
minor changes by the laminograph. Dr. Moore had previously stated that 
“upper cervical traumas and anomalies are a bane of the radiologist when 
he is limited to conventional methods or stereoscopic films from different 
angles; there is a need for something additional. This is fulfilled by the 
laminograph.” 

In the positive roentgenogram in the anterioposterior view through the 
open mouth, there is reduction or disappearance of the joint space on the af- 
fected side, often with overlapping of the facets. There may be some lateral 
displacement of the odontoid process. In the lateral view there may or may 
not be detectable anterior displacement of the body of the atlas. 1 ’ :t> 


TREATMENT 

Subluxation of the atlanto-axial joint is sometimes susceptible to treat- 
ment by manipulation under anesthesia by the method of Walton, 33 in which 
the neck is hyperext ended, its tilt and rotation exaggerated, and as traction 
is applied to the head with countertraction to the shoulders, the head is slowly 
rotated toward the midline. This method does not always reduce the sublux- 
ation and may be dangerous in inexperienced hands or in the presence of a 
fracture or avulsion of the transverse ligament. Reduction by manipulation 
should be followed by immobilization in a leather collar or plaster neck 
jacket. 

In most cases, however, permanent results will require a skeletal traction 
in hyperext elision by means of a chin halter or Crutchfield tongs imbedded in 
the skull. Elevation of the head of the bed by shock blocks makes use of 
gravity for eountertraetion. Hyperextension of the neck may be effected by 
use of a second mattress atop the first so placed that the head falls over one 
end of the upper one as the patient lies supine. Skeletal traction is continued 
until clinical and x-ray evidence of subluxation disappear; this varies from 
two to four weeks. Following reduction by manipulation or traction, im- 
mobilization in the reduced position is secured by a plaster east, Thomas 
collar, or similar device. 1, 59 Disgard 31 (1932) described a device for the 
simultaneous traction and complete immobilization of the cervical spine. 

Some authors report spontaneous subluxation followed by spontaneous 
reduction. Swan berg's case was suspended by the head, using the body’s 
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weight for the traction force after manipulation tinder general anesthesia had 
failed; this attempt also failed and continuous skeletal traction had to he em- 
ployed. 

In eases with neurologic symptoms, skeletal traction alone is usually ade- 
quate treatment, though cord decompression may he necessary . 35 ’ 30 

Gillette 37 reported cases of nontraumatic torticollis improved by ton- 
sillectomy. 


Summary of Reported Cases of Nontraumatic Subluxation or the Atlanto-Axial Joint 
Considering Age, Sex, and Associated Inflammatory Process 




AGE 



AUTHOR 

YEAR 

(YR.) 

SEX 

INFLAMMATORY PROCESS 

Berkheiser and Seidler 5 

1931 

9 

F 

Influenza 

BlunclNS 

1935 

10 

M 

Fever 

Brookes and Ewerhardt 44 

1932 

19 

F 

Tonsillar abscess 

Chcstennan 42 

193G 

10 

F 

Tonsillitis 

Desfosses 0 

1930 

7 

F 

Nasopharyngitis 

Englander 45 

1942 

7 

F 

Tonsillitis and adenitis 

Enrique Rivarola 44 

193S 

8 

M 

Cervical abscess 


15 

? 

Otitis media 

Frank 45 

1931 

9 

M 

Retropharyngeal abscess 

Fitzsimmons 40 

1915 

8 

F 

Pharyngitis and adenitis 

Fitzwilliams 5 

1934 

10 

M 

Coryza and adenitis 

Garcia-Diaz 47 

1940 

9 

F 

Cervical abscess 

Gillette 57 

189G 

3 

? 

Cold 

Grisel 8 

1930 

8 

F 

Tonsillitis 

Hauflig and Sclilosbergis 


9 

F 

Nasopharyngitis 

Nasopharyngitis and adenitis 

1940 

7 

M 

Hess and associates 7 

1935 

0 

M 

Scarlet fever and adenitis 

Ileikkla 4 ® 

1937 

11 

17 

F 

M 

Coryza 

Parotitis 

Jacobs 45 

1918 

5 

M 

Fever 

Llambia 50 

Martin 54 

1940 

10 

F 

Nasopharyngitis 

1942 

6 

M 

Mastoiditis and adenitis 

Maxwell 55 

Piotct 55 

Sudek 4 

1947 

10 

F 

Phary'ngitis and cervical adenitis 

1934 

1923 

8 

8 

F 

F 

Retropharyngeal abscess 
Pharyngitis and adenitis 

»S\\ ynghedauw, Bontc and Laine^f 

* 1942 

104 

F 

Otitis media 

Watson-Jones 7 


8 

F 

Cervical adenitis and fistula 

1931 

1G 

F 

Tuberculous adenitis 


Wilson and associates 50 
Wcissbcrg and Reinstcm 55 
Wittek-i 

Woltnian and Mcycrding 57 

Zeiltcr and Odcsxky 50 

Bcmnson 57 

Fitzsimmons 10 

Jones's 

Martin 54 

Maw ells: 

Odellierg Johnson' 0 

Steele 00 

Suaubcrg 40 

Tede«co and a<.soemlesi» 

llerUioi’-er and Seidlor- 

lliigern 

r.ij-fi 

1 Aaii'-r: 

Fitzwilliams 5 
Uoxe and Friedman 05 


1940 

1940 

1908 

1934 

1934 

1939 

1915 

1931 
1942 
1947 

1932 
1937 
1919 

1930 

1931 
1903 
1911 
1911 
1934 
1930 


2 

9 
02 
52 
11 
14 
12 

54 

11 

10 
6 

14 
0 

1G 

7 

2 ° 

n 

12 

s 

17 

13 

9 

15 
35 


M 

P 

ar 

p 

at 

F 

at 

p 

at 

at 

at 

p 

p 

at 

at 

p 

F 

P 

at 

at 

at 

at 

at 


Pharyngitis 
atastoiditis 
Upper respiratory disease 
Coryza 

Alveolar abscess 
Tonsillar abscess 
Parotitis and influenza 
Following mastoidectomy 
Following mastoidectomy 
Following tonsillectomy 
Following mastoidectomy 
Following mastoidectomy 
Following mastoidectomy 
Following tonsillectomy' 
Following adenoidectoiny 
Following tonsillectomy" 
Following mastoidectomy 
Following mastoidectomy 
Acute rheumatic fever 
Acute rheumatic fever 
Acute rheumatic fever 
Acute rheumatic fever 
Acute_ rheumatic fever 
Chronic rheumatoid aTtliritis 
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PROGNOSIS 

In unilateral subluxation, the prognosis is good with adequate treatment. 
Without treatment, the patient’s appearance may he markedly affected. Hess 
and associates, 35 in a five-year follow-up of one of their original cases in which 
treatment had been refused, found moderate asymmetry of the face, rotation 
of the head, prominence of the infraoccipital muscles, limitation of motion of 
the neck, and a positive Sndek’s sign. The mouth, which had previously been 
impossible to open, could now be opened fully. Incidentally, this patient had 
been seen by several physicians and a chiropractor who doubted the diagnosis 
because of a negative history of trauma. 

There are two reports in the literature of anterior unilateral subluxation 
being converted into anterior bilateral subluxation following moderate 
trauma ; both of these patients developed symptoms of cord compression 
which, though not fatal, were incapacitating. 33 ’ 37 However, the proximity of 
this joint to the respiratory center of the medulla increases the hazard of 
this syndrome. Though the episode of apnea, cyanosis, and later diplopia in 
Case 3 remains unexplained, one wonders if it was not due to compression of 
the medulla. 

SUMMARY AND CONCLUSIONS 

1. Nontraumatie sublnxation of the atlanto-axial joint is not a frequent 
occurrence, but is an important cause of persistent torticollis in the pediatric 
age group. 

2. It is usually preceded by an infection in the tissues of the neck, in- 
cluding coryza, pharyngitis, pharyngeal abscess, cervical adenitis and ab- 
scess, otitis media, mastoiditis, parotitis, etc. 

3. The mechanism of subluxation appeal’s to be related to metastatic effusion 
into the joint causing distention and relaxation of the capsule and joint liga- 
ments; subluxation is precipitated by spasm of the paravertebral muscles, minor 
trauma, or passive manipulation as in anesthesia or sleep. 

4. Three types of sublnxation occur: (a) anterior unilateral, (b) pos- 
terior unilateral, and (c) anterior bilateral. 

f>. Common symptoms are: pain and tenderness over the subluxated 
joint, worse with jarring and rigidity of the neck. In the anterior unilateral 
type, the chin is depressed and the neck is rotated away from the subluxated 
side. There is a pharyngeal bulge and Sudck’s sign is present on the opposite 
side. In posterior unilateral sublnxation. the head is tilted toward the sub- 
luxated side, there is no pharyngeal bulge, and Sudck’s sign is present on this 
side. In the anterior bilateral type, the head is held more or less rigidly close 
to the midline, the chin is depressed, Sudek's sign is negative, and there is a 
marked pharyngeal bulge. 

fi. Neurologic symptoms are unusual, and when present, bilateral sub- 
luxation or fracture of the odontoid process must be considered. 

7. X-ray visualization of this region is not dependable by routine methods. 
A negative report docs not preclude the absence of a subluxation. 
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8. Prognosis for recovery is good for function and facial symmetry if 
treated early and adequately. 

9. Treatment consists of manipulation under general anesthesia or skele- 
tal traction with the neck in hyperextension followed by immobilization with 
a plaster cast or leather collar. 


Sincere thanks arc given to Dr. S. Z. Levine, Dr. Henry Barnett, and Dr. John Dale, Jr., 
of the New York Hospital, and the Department of Pediatries, Cornell University Medical 
College, whose unstinted technical assistance made this paper possible. 
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LIPOID NEPHROSIS COMPLICATED BY HOMOLOGOUS 
SERUM JAUNDICE 


Arthur II. Rosenblum, M.D., Herman Lander, M.D., and 
Hans Popper, M.D., Ph.D. 

Chicago, III. 

T his report deals with a ease of a child with clinically pure lipoid nephrosis 
who died from homologous serum jaundice during a period of remission. 
Since plasma has been used extensively in the treatment of the nephiotic 
syndrome, this combination may become increasingly frequent. 

A. B., a 3-year-old white female child, entered the Children's Division of 
the Cook County Hospital on Nov. 12, 1946, with a history of insidious onset 
of edema and ascites approximately one month in duration. She had been 
perfectly well except for measles and chicken pox during the first year of 
life and pertussis during the second year. There was no history^ of an 
antecedent illness, either of a clironie or acute nature, which may have 
precipitated the disease. 

On physical examination the child showed the characteristic appearance 
of a nephrotic with a moderate amount of generalized pitting edema, ascites, 
and pallor. There were no other significant physical findings except for a 
palpable, nontender liver. The urine showed 4 plus albumin, specific gravity 
1.034, acid reaction, no sugar or acetone, no blood to chemical or microscopic 
test, and a few pus cells in the centrifuged sediment. The complete blood 
count was within normal limits, with a hemoglobin concentration of 13.5 Gm. 
(Sahli), and a red count of 4.41 millions. The total serum protein concentra- 
tion was reduced to 4 Gm. per 100 c.c. with reversal of albumin-globulin ratio ; 
the nonprotein nitrogen was 37 mg. per 100 c.c. The sedimentation rate was 
30 mm. per hour ( Wintrobe) . The Kahn test was negative. 

_ The clinical course (Fig. 1) showed a progressive increase in edema and 
ascites until the seventy-third hospital day, when weight loss began. At 
various times during the first half of her hospital stay (from the tenth to the 
fifty-third day), the child received infusions of concentrated pooled human 
plasma with no appreciable change in her edema. She was given one-half of 
a Mercupurin suppository on the thirty-first, thirty -seventh, and fiftieth hos- 
pital days with little effect. On the fifty-third hospital day, one-half cubic 
centimeter Mercupurin injected intravenously caused a transient weight loss of 
1.5 pounds. From the seventy-eighth to the eighty-fourth hospital day, salt- 
poor human albumin was injected daily in amounts of 25 to 35 c.c. The sub- 
sequent weight loss was rapid and pronounced. However, there was a mild 
diuresis prior to the institution of this therapy, and it cannot be stated with 
certainty that the response was produced by tile therapy. On the eighty-fifth 
day, at which time the child appeared edema-free, the total proteins had risen 
to 5.1 Gm. per 100 c.c. 

The liver remained enlarged during the entire hospital stay, but not 
tender . Just prior to her hospital discharge, the cephalin flocculation was 0 
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and tlie thymol turbidity 5.3. The blood pressure was occasionally moderately 
elevated, i30/S5 on the sixty-eighth hospital day, and 112/78 on the eighty- 
fourth hospital day. However, the significance of such occasional deviations 
from the normal is questionable, particularly as the child was fearful of blood 
pressure determinations. Urea clearance tests showed 95 per cent of normal 
on the twenty-ninth hospital day, and 100 per cent on the thirty-third hospital 
day. 



Fig. l. — Chart indicating the clinical course of the child during first hospital stay. 


On the ninety-seventh hospital day, the twenty-fourth-hour urine specimen 
showed only 270 mg. albumin. At no time during her hospital stay or in 
subsequent clinic visits did her urine show blood, using the benzidine and 
orthotolidine tests. On one specimen, an occasional red cell was noted in the 
centrifuged urine. The nonprotein nitrogen remained consistently within 
normal limits except for a finding of 46 mg. per 100 c.c. on the seventieth hos- 
pital day, at which time the anasarca was close to its maximum. 

Subsequent to release from the hospital on the ninety-eighth day after 
admission, this child was seen in the Clinic on Feb. 2S, 1947, and March 2S, 
1947, in excellent condition. Her weight remained stationary, slightly above 
that on discharge from the hospital. It was felt that the slight increase could 
he ascribed to improved nutrition. Her blood pressure was 110/60 on 
February 2S, and 105/60 on March 2S. Urine showed one plus albumin and 
occasional white but no red cells. 
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On April 6, 146 days after her first admission, the child was again brought 
to the hospital. This time she was comatose, and markedly jaundiced, hut 
showed no edema. She vomited considerably. She had been febrile for one 
week, and had been taking a sulfa medication for five days. Four days prior 
to admission her urine became brown and her skin yellow. A few hours after 
admission to the hospital the patient died. 

Autopsy . — The peritoneal cavity contained approximately 50 c.c. of a 
sanguineous, yellow fluid. The lungs were dark purple-red, congested, and 
edematous. The pleura revealed multiple eechymoses. Trachea and bronchi 
contained some sanguineous, mucopurulent material. The heart was of normal 
size, the myocardium pale, the mitral valve edematous. The purple-blue spleen 
weighed 75 grams and was of reduced consistency. The architecture on the cut 
surface was somewhat obscured. 
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Histologically, the large follicles had small germinative centers; the pulp 
revealed marked reticulum and endothelial cell hyperplasia. The pale pink 
liver weighed 550 grams. Its inferior edge was sharp. The consistency was un- 
usually low and the organ flattened out if placed on a table. The architecture 
was mostly obscured; only in circumscribed areas was it well preserved or even 
exaggerated due to a distinct red color of the lobular centers. The histologic 
structure of the liver cell cords was entirely missing. However, the arrange- 
ment of the central and peripheral fields was well preserved although the fields 
were closer to each other than usual (Fig. 2, .1). The liver cells within the 
lobules were almost entirely missing. Only toward the periphery were a few 
isolated polygonal liver cells seen, which revealed diffuse coagulation necrosis 
of the cytoplasm and occasionally small fat droplets. On the lobular periphery 



FIs. 3 — Photomicrograph of Rhino of child d\ mp about two months after remission of 
clinicall) established pure lipoid nephrosis. 

A, Ism -power Mew The architecture is intact The cell content of the glomeruli ap- 
pears normal Korn** albuminoid granule** are found In the lumen of the tubule* 

K, Hich-pow»r \U\\. There are Mime focal adhesions of plomtrtilar loops with prolifera- 
tion of the ptricvtc* I’me vacuole*- (afUr tat extraction) .ire noted on the b'i«c of the 
tpiCinliil c*di<? of the proxini il convoluted tubules. 



ROSEXBLUM ET AL. : LIPOID NEPHROSIS, HOMOLOGOUS SERUM JAUNDICE 469 


liver cells were arranged in irregular cords which often revealed a wide bile 
capillary in their center. These cords simulated proliferated bile ducts. The 
meshes "of the intralobular connective tissue framework were crowded with 
mesenchymal cells, the larger of which revealed a superficial similarity to liver 
cells. They contained granular bile pigment and phagoeytosed cell fragments. 
In addition, smaller mononuclear cells were seen, such as lymphocytes and 
histiocytes. The segmented leucocytes were mostly eosinophilic (Fig. 2, B). 
In the portal triads and to a lesser degree around the central vein, there was 
a dense infiltration of similar, round, cellular elements, many of them pigment 
carrying. The slightly dilated sinusoids contained a moderate number of red 
cells. A few were also seen in the tissue spaces. The reticular fiber frame- 
work was intact; in a few places it was collapsed but nowhere scarred. The 
widened gall bladder bed was edematous. The portal lymph nodes were 
markedly enlarged and revealed extensive reactive hyperplasia. Pancreas and 
lipoid-rich adrenals revealed no abnormalities. The pale pink-gray kidneys 
were large, weighing together 150 grams. Their surface was smooth. On the 
cut surface the markings were well recognized. Histologically the architecture 
was intact (Fig. 3, A) . The glomeruli revealed, in general, normal cell content. 
Only occasionally some glomerular loops appeared matted together and were 
surrounded by a continuous layer of small cells with dark nuclei in palisade 
arrangement (Fig. 3, B). The pericytes appeared in places proliferated; no- 
where however, did the endothelial cells show proliferation. The basement mem- 
brane was mostly normal although in some loops it appeared thickened and the 
hematoxylin-eosin sections appeared diffusely red.. In MacGregory or glyco- 
protein stains, such loops revealed a double contour of the basement membrane. 
The tubular epithelium was normal except for regularly arranged, fine vacuoles 
(apparently after dissolution of fat) on the base of the epithelium of the 
proximal convoluted tubules (Fig. 3, B). There was no albuminous material 
in Bowman’s space but some in the tubular lumen in form of densely staining 
granules. Vessels and interstitial tissues were normal. Urogenital and gastro- 
intestinal tracts revealed no changes. Examination of the head was not per- 
mitted. 


DISCUSSION 


This case is of interest for two reasons: first, to record the pathologic 
findings in a case of lipoid nephrosis in a state of remission ; and second, to add 
to the limited series recorded 1 ’ 2 one additional case of fulminant rural hepatitis 
in a child as a result of plasma administration (homologous serum jaundice) . 

The first problem presented by this ease is the morphologically unimpressive 
renal lesion which obviously must be related to the clinical picture of the lipoid 
nephrosis. It appears clear that what has been originally lumped together 
under the name “nephrosis” by Yolhard and Fahr should be subdivided into 
two conditions. One reveals primary involvement of the tubular apparatus 
often on the basis of an intoxication, such as with mercury. It is best called 
toxic or necrotizing nephrosis and characteristically is associated with func- 
tional impairment of the tubular apparatus. Uremia and hvpertension are the 
usual findings. The second is characterized hy excessive albuminuria hvno 
protcincmin. hypercholesteremia, and lipid deposition in the renal tissue This 
type is not necessarily associated with uremia, hypertension, and' impaired 
renal function, b nnctionnlly, the basie defect appear to he a pathologically 
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increased permeability of the glomerular loops to both serum proteins and 
lipids. This is associated with the morphologic picture of a thickened base- 
ment membrane of the glomerular loops. The anatomical changes of the 
tubules, namely, fatty metamorphosis and albuminoid swelling, 'have no func- 
tional significance. 

The nephrotic syndrome as a clinical entity has been exhaustively 
studied 0, ’*• 10 and its various clinical and biochemical features are well known. 
Whether this distinctive clinical syndrome is the manifestation of a stage in 
the course of a glomerulonephritis 5 or of several fundamentally different 
diseases ’ 1 ' 13 is a controversial subject. There is no doubt that some nephrotic 
patients show unquestionable evidence of chronic glomerulonephritis- 0 ’ ■' 
and may die in uremia, and that in these eases the nephrotic syndrome is a 
stage in the course of the glomerulonephritis. It is also well known that others 
exhibiting the nephrotic syndrome do not show the usual findings jof nephritis , 11 
the hematuria, azotemia, and hypertension. These latter are the cases that are 
clinically called pure lipoid nephrosis and it is in this group that recoveries 
are most frequently reported, particularly since the advent of antibiotics and 
chemotherapy. 

On prolonged observation it has been found that patients exhibiting the 
nephrotic syndrome generally show bouts of hematuria and often have 
transitory episodes of hypertension and azotemia, making it increasingly 
difficult to separate from the syndrome the so-called pure lipoid nephrosis. It 
has also been observed that many patients with supposed “lipoid nephrosis” 
later show pronounced nephritic symptoms and die in uremia. It has been 
stated that these patients develop a secondary, superimposed nephritis . 27 It 
seems more logical to postulate that there is but one underlying disease 8 and 
that lipoid nephrosis is an early, perhaps reversible, stage of a chronic 
glomerulonephritis. This is essentially the conclusion of Ellis, Evans, and 
Wilson 10 ’ " who, in their new and valuable classification, consider it a stage of 
hydremic or Type II nephritis. In the few autopsy records available of patients 
dying during the “pure” stage of lipoid nephrosis, glomerular changes are 
usually reported 11 ’ ”' 16 and only occasionally have they been missed. ”• 12 ’ 1C ’ 17 

The presented case offers the opportunity to observe a quiescent case. 
During the fully developed stage (up to two months before death), there were 
the typical findings of the “pure” nephrotic syndrome without hematuria 
azotemia, hypertension, or impairment of renal function. Several months 
later, after a death not related to renal disease, few scattered adhesions be- 
tween glomerular loops and some focal thickening of the basement membrane 
arc found. Doth can be considered a residue of a preceding glomerular in- 
flammation. The small fat droplets on the base of the epithelial cells of the 
proximal convoluted tubules are typically found in the fulminant form of 
infectious hepatitis* and thus not related to the previous renal condition. In 
general, the Undines in this case support the viewpoints of those who claim the 
nephrotic syndrome is a stage in the evolution of glomerulonephritis, a stage in 
which pathologically increased permeability of the glomerular loops for proteins 
is the predominating feature. 
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The second problem presented by this case is that of homologous serum 
jaundice, or hepatitis, which has come into prominence in recent years with the 
popular use of pooled plasma or serum. 23 * 24 While attention has been focused 
on the disease chiefly by its high incidence in military personnel, the extensive 
use of these biological products on infants and children has also made this 
disease a pediatric problem. 1 However, reports on homologous serum hepatitis 
in infants and children are still rather meager, and most of the reported cases 
are very severe or fatal. 23 * 20 The long incubation period often makes it difficult 
to relate the acute illness to the previous administration of plasma or serum. 
The characteristic clinical syndrome is that of acute onset, fulminating course, 
with vomiting, jaundice, coma, and shock. The presented case ran the typical 
fulminating course. 

Histologically, the liver presents all the characteristics of the condition 
which previously has been called aente yellow atrophy, and which Lucke and 
Mallory 4 recently described as a fulminant stage of epidemic hepatitis. The 
main characteristics are the rapid, almost explosive death of the epithelial cells 
simultaneously with a marked mesenchymal reaction, characterized by intra- 
lobular and portal infiltration by histiocytic elements. Histologic examination 
on an extensive material on adults has revealed characteristic differences be- 
tween the form of acute hepatic necrosis, described by Lucke 3 and Lueke and 
Mallory, 4 which is caused by viral infection, and a second form with slow cell 
death which is usually produced by hepatotoxic substances. Such a division 
into viral and toxic forms is also possible in children 0 and the presented case 
is an example of the viral form. The viral form, developing as a result of 
administration of plasma or material contaminated with plasma, is usually more 
severe than the naturally occurring type, and has a long incubation period 
ranging from two to eight months, in the present case being from 93 to 136 
days. The incubation period cannot he more exactly determined since it is 
obviously unknown as to which plasma sample was contaminated. Fatalities 
from this condition are being reported with increasing frequency, and suggest 
caution hi the use of plasma in children as well as in adults. 


SUMMARY 

The clinical and pathologic findings on a 3-year-old girl, who developed 
fatal fulminant infectious hepatitis from the administration of plasma as 
treatment for a clinically “pure” lipoid nephrosis, are described. The plasma 
was administered four and one-half months before death, and the remission 
occurred two months before death. The only significant histologic renal altera- 
tions were scattered adhesions of the glomerular loops with focal thickening of 
the basement membrane. 
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THE CEPHALIN-CHOLESTEROL FLOCCULATION TEST IN INFANTS 

AND CHILDREN 

With Evaluation of a Microtechnique 

G. W. Biedel, M.D. 

Bremerton, Wash. 

T he need for pediatric standards for the cephalin-cholesterol flocculation test 
has been stated by current authors. When Krautman introduced his micro- 
technique utilizing capillary blood, 1 he offered a procedure practicable for pedi- 
atric use. It has been the purpose of this study to evaluate this microtechnique 
further and to determine the normal reactions for pediatric patients. 

material and methods 

The patients examined were the admissions to Children’s Hospital and to 
the newborn nursery of the Starling-Loving Hospital, College of Medicine, Ohio 
State University. 

In the initial phase of this study parallel tests by the technique of Hanger," 
utilizing venous blood, and by the microtechnique, utilizing capillary blood, were 
made on all patients, including those with clinical evidence of liver disease. Pa- 
tients who were examined ranged from 3 days to 15 years in age. Diagnoses 
included the gamut of admissions to a pediatric hospital, from orthopedic surgery 
to gastroenteritis. 

The second phase of the study included only patients who showed no clinical 
evidence of liver disease. The microtechnique alone was used in the study of 
additional patients for this phase. In addition to the patients tested at Chil- 
dren’s Hospital, thirty -five determinations were run on newborn infants at 
Starling-Loving Hospital. Of these, twenty-nine were drawn within twenty-four 
hours of birth. 

Outlines of the two techniques follow •. 

Hanger Technique as Modified by Neefe and Reinliold . 3 — 

' Reagents: (1) Cephalin-cholesterol stock antigen (2) cephalin-cholesterol 
antigen emulsion ; and (3) isotonic saline solution. 

Technique: To 0.2 c.c. of fresh serum, add 3.S c.c. of normal saline, and 
1 c.c. of cephalin-cholesterol antigen emulsion. Mix gently and incubate at room 
temperature in a dark cabinet for forty-eight hours. Read at twenty-four and 
forty-eight hours. 

Microtechnique of Krautman as Modified by TJs . — 

Reagents: (1) Cephalin-cholesterol stock antigen: add 5 c.c. of reagent 
ethyl ether to one unit of Difco antigen. This will keep indefinitely if refriger- 
ated at 0°C. 

(2) Cephalin-cholesterol antigen emulsion: the standard technique of prep- 
aration of the antigen emulsion as outlined by Hanger was used for both tech- 
niques. _ To 35 c.c. of freshly distilled water heated to 65° to 70° C., add dropwise 
with st irring 1 c.c. of the stock antigen suspension. Evaporate at 85° to 95° C. 

M., 1I c?^^h^ e suno^\rV^! ,!ta,> C ° U,mbuSl ° hlo> Department ot Pediatrics, College at 
•CephtvUn-clmlosteiol antipen was obtained from the Difco Laboratories, Inc. 

■573 
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until the volume is reduced to about 30 e.c. Cool; make to exactly 30 c.e. with 
freshly distilled water. This antigen emulsion is stable for about one week if 
kept in a dark cabinet at room temperature. 

(3) Alkaline normal saline solution: in a 500 c.e. volumetric flask, dis- 
solve 4.25 Gin. of sodium chloride (C.P.) in 150 c.e. of distilled water. Add 
17 c.e. of X/50 sodium hydroxide and make to volume with distilled water. This 
solution is stable, especially if refrigerated. 

Technique: Place 1 c.e. of alkaline saline solution in a plain 15 c.e. cen- 
trifuge tube. Draw exactly 20 e.mm. of capillary blood, blow blood from pipette 
into the saline, and mix by shaking. The finger and the lancet must be free of 
alcohol. As soon as possible centrifuge the suspension to precipitate the red 
cells and decant the supernatant solution into another centrifuge tube. To this 
supernatant add 0.1 c.c. of the antigen emulsion, mix gently without inversion, 
stopper with a cotton plug, and incubate at room temperature in a dark cabinet. 
Read at twenty-four and forty-eight horn's. 

Interpretation: In a completely negative reaction the emulsion remains 
in homogeneous suspension. A moderate flocculation which remains in suspen- 
sion or settles out with little clearing of the supernatant solution indicates a trace 
or one-plus reaction dependent upon the amount of flocculation. Marked floc- 
culation with settling, associated with partial clearing of the supernatant solu- 
tion, indicates a two-plus to three-plus reaction. A water-clear supernatant 
solution indicates a four-plus reaction. 

A wide variation in the subjective interpretation of the turbidity of the 
supernatant fluid was observed with different technicians. To decrease this 
variation a turbidometric adaptation was introduced. 

Standards are prepared by adding 0.2 c.c. of the antigen emulsion to 2 c.c. 
of alkaline saline solution; 1 e.e. of this is removed, and twofold, fourfold, and 
eightfold dilutions arc prepared. These dilution standards correspond to the 
minimum turbidity of the supernatant fluids from negative, one-plus, two-plus, 
and three-plus reactions, respectively. Clearer supernatant fluid indicates a 
four-plus reaction. Fresh standards must be prepared with each scries of tests 

In reading the detenninations the amount of flocculation is noted at the end 
of forty-eight hours. The flocculant material is then precipitated by high-speed 
centrifugation for five minutes and the supernatant emulsion decanted. In our 
practice, comparison of the turbidity of the test sample and the standards was 
made with a Coleman Spectrophotometer, model No. 11, using a PC-4 filter at 
445 mu. For this instrument it was necessary to dilute samples and standards 
to C c.c. for reading. The dilution factor which is necessary will vary with the 
comparator which is used for the measurement of turbidity. 

Although this adaptation was used principally with the microtechnique, it 
is equally applicable to the standard ceplialin-cholcsterol flocculation procedure. 

RESULTS 

The first phase was the evaluation of the microtechnique by parallel testing 
and an analysis of the problems encountered. The second phase was the collec- 
tion of normal values. 

Evaluation of the Microtechnique . — At the present time it is believed that 
the ceplialin-cholcsterol flocculation is dependent upon a quantitative and quali- 
tative -variation in the albumin fraction in relation to the globulin fraction of the 
serum. 4, 5 Because whole blood is drawn for this determination, it was suggested 
that variations in hematocrit would alter the results by varying the absolute 
quantity of serum used for the test. Therefore, simultaneous determinations 
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using 10, 15, 20, 25, and 30 c.mm. of whole blood were run on six patients whose 
hemoglobins varied from 7.8 to 11.7 Gm. (Table I). Variation at either extreme 
occurred in two-thirds of the cases but showed no consistent pattern of deviation. 
Five additional patients under treatment for megaloblastic anemia with hema- 
tocrits of 24 to 36 per cent showed no abnormal results. 


Table I. Dilution Factor in Cephalin-Cholesterol Flocculation Test 


CASE | 

hemo- 
globin 
(GM.) | 

CUBIC 

MILLIMETERS 

of whole blood 

USED 

IN TEST 

10 

1 15 

I 20 I 

25 

| 30 

1 REACTIONS 

118 

11.7 

i+ 

1+ 

14- 

1+ 

14- 

119 

7.8 

2+ 

1+ 

14- 

1+ 

1 + 

125 

11.5 

- 

2+ 

24- 

24- 

1+ 

172 

8.1 

1+ 

2+ 

24- 

2+ 

2+ 

175 

9.7 

1+ 

14- 

14- 

14- 

14- 

176 

11.7 

1+ 

± 

± 

± 

14- 


Variation in the sensitivity of the antigen emulsion with age has been em- 
phasized by many authors. Results of tests on 201 normal sera are presented in 
Table II. Statistically there is significant correlation between the increasing age 
of the antigen and the per cent of completely negative reactions. There is no 
significant increase in plus-minus reactions, and one-plus reactions show a sig- 
nificant degree of variation on one occasion only. There is no significant increase 
in the number of abnormal responses obtained with increasing age of the antigen 
emulsion. 


Table II. Kelation or Age op Antigen to Antigen Sensitivity 


Age of antigen (in days') 

1 

2 

3 

4 

5 

6 

No. cases studied 

50 

46 

48 

22 

27 

8 

Reactions (per cent of cases) 
Negative 

26.0 

10.9 

4.2 

0.0 

3.7 

0.0 

Plus-minus 

30.0 

39.1 

14.6 

31.8 

29.6 

50.0 

One plus 

42.0 

39.1 

75.0 

59.2 

59.3 

50.0 

Two plus 

2.0 

10.9 

6.2 

4.5 

7.4 

0.0 

Three plus 

0.0 

0.0 

0.0 

4.5 

0.0 

0.0 


Delay in the separation of the red cells from the supernatant diluted serum 
will result in false positive reactions if that delay is too great (five to six hours) . 
No instance of this is known to have occurred in the present series although it is 
our impression that the absence of negative reactions among the newborn infants 
may be due to such a delay. Due to geographical factors a delay of from one to 
two hours was invariably encountered before separation of the supernatant fluid 
could be accomplished in this series of tests. 

Difficulty in interpretation of the minor changes of turbidity associated with 
one-plus and two-plus reactions was noted with both tests. For this reason, the 
turbidomctric technique previously described was adopted. 

Occasional reactions were seen which interfered with interpretation. The 
more frequent type resembled a serum clot surrounded by clear fluid. The clot 
involved the emulsion and showed no evidence of flocculation. This occurred in 
S of 2SS determinations (2.S per cent). The other type revealed precipitation 
of a part of the emulsion on the walls of the centrifuge tube without true floccu- 
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lation or clearing of the supernatant, fluid. This occurred in three of 2SS tests 
(1.0 per cent). When reactions of these types occur, the determination must 
be rerun. 

Comparison of Microtechnique With Modified Hanger Technique. — A total 
of 111 parallel determinations were made. Tests in which both techniques gave 
results of zero to one plus, or from two plus to three plus, were considered to be 
in satisfactory agreement. On this basis 104 tests (94.5 per cent) correlated 
(Table III). In six of the seven cases which failed to agree, the microtechnique 
gave a more positive result. In the remaining case, the Hanger technique, using 
serum forty-eight horn's old, was more positive. A summary of the six patients 
involved, including diagnoses and the results of earlier or subsequent tests, is 
included in Table IV. 

Table III. Results of Parallel Testing by Hanger and by Microtechniques* 


HANGER TECHNIQUE 






0 l 

± 

! + 

1 ++ 

| +++ 



0 


12 

3 

3 



MICRO- 


+ 


G 

14 

1 



tech- 


+ 


G 

21 

23 

It 


NIQUE 


+ 4 - 


1 


4 

9 

1 



4 - 4 -+ 




1 

2 

1 

•One hundred and 
f Italicized numbers 

eleven determinations, 
indicate cases where 

agreement 

of the two 

tests was 

considered to 


be unsatisfactory. 


Table IV. Summary of Cases in Which Standard and Microtechniques Failed to Agree 


PATIENT | 

diagnosis 

! age 1 

DATE 

1 STANDARD 1 

MICRO 

P. S. 

Enteritis 

3 mo. 

10/25 

1 + 

2+ 

J. B. 

Megaloblastic anemia 

9 mo. 

10/10 

2t 

1 + 




10/25 

1+ 

1+ 

J. M. 

Hydronephrosis 

12 mo. 

10/12 

2+ 

3+ 




10/1S 

1 + 

2+ 




10/27 

— 

1+ 

M.L. 

Cellulitis of the leg with 

11 yr. 

10/12 

1 + 

3- 1 - 


purpura 


10/16 

0 

2+ 




10/17 

— 

2+ 

Jr. G. 

Observation for rheu- 

13 vr. 

10/25 

1+ 

2+ 


niatic fever 





K. K. 

Atresia of the bile duets 

o mo. 

10/30 

2+ 

2+ 




11/ S 

— 

2+ 




11/19 

1 + 

2+ 


This degree of correlation would appear to be sufficient to accept the micro- 
cephalin-cholesterol flocculation as a valid method, especially useful in pediatric 
institutions. The evidence suggests that no positive reactions will be missed, al- 
though occasional false positive reactions will be encountered. 

Evaluation of Results in Patients Clinically Free of Liver Disease. — Eighty- 
three determinations involving seventy-eight patients were done by the modified 
Hanger technique. The results are presented in Table V. Of the tests, only two 
(2.4 per cent) showed flocculation greater than one plus. One of these tests 
was run on serum forty-eight hours old; the other test involved a hydrocephalic 
patient. 

Two hundred one determinations, involving 1S9 patients, done by the micro- 
technique are summarized in Table VI. Of these, twelve tests (6.0 per cent) 
showed greater than onc-plus flocculation. Repeat determinations, when pos- 
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Table V. Result of Cepiialin-Ciiolesterol Flocculation' Test bv Hanger Technique in 
Patients Clinically Free of Liver Disease* 


AGE 


1-13 

3-12 

1-3 | 

3-6 

6-10 

OVER 10 


■WEEKS 

MONTHS 

YEARS | 

YEARS 

YEARS 

YEARS 

Reactions 





10 


0 

2 

1 

1 

3 

G 

+ 

0 

5 

7 

5 

8 

9 - 

•f 

2 

G 

3 

3 

3 

7 

++ 

0 

2 

0 

0 

0 

0 


♦Eighty-three determinations on seventy-eight patients. 


Table VI. Results of Cepiialin-Ciiolesterol Flocculation Test by Micro-Tecuxique in 
Patients Clinically Free of Liver Disease* 


age 



[ 0-5 1 
1 DAYS 

M3 | 

WEEKS 

3-12 I 
MONTHS ' 

1-3 | 

YEARS - 1 

3*6 1 

YEARS 

6-10 

YEARS 

OVER 10 
YEARS 

Reactions 

0 

0 

3 

5 

1 

9 

8 

3 

•V 

10 

7 

9 

8 

7 

8 

8 

+ 

23 

H 

17 

19 

7 

10 

23 

+ + 

2 

0 

3 

1 

i 

1 

O 

«_> 

+ + + 

0 

1 

0 

0 

0 

0 

0 


*201 determinations on 189 patients. 


sible, were within normal limits in all eases. These false positive reactions oc- 
curred in a wide variety of conditions (Table VII) without apparent explanation. 

On the basis of these determinations, the previously accepted standard for 
adults for the eephalin-cholesteral flocculation test (normal equals a negative to 
one-plus reaction) may be extended to include infants and children of all age 
levels. 


Table VII. Cases Showing False Positive Reactions 


Newborn infant 2 

Convalescent influenzal meningitis 2 

Hydrocephalus 1 

Convalescent poliomyelitis 1 

Rheumatic fever, subacute 1 

Firth injury 1 

Postoperative cases 4 

Herniorrhaphy 1 

Fracture-dislocation of elbow 1 

Tumor of hand, nonmalignant I 

Tendon transplant J 


(Tests done within seventy-two hours of anesthesia) 


CONCLUSIONS 

A microtechnique for the ceplialin-cholcsterol flocculation test utilizing 
capillary blood is presented in detail. 

One hundred eleven parallel determinations revealed 94.5 per cent agree- 
ment of the microtechnique with the standard Hanger technique; the microtech- 
nique appeared more sensitive. 

Analysis of 2S4 determinations on pediatric patients with no evidence of 
liver disease revealed 97.G per cent of the Hanger reactions and 94.0 per cent of 
the micro reactions to be one plus or less. 1 
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A METHOD FOR THE DETERMINATION OF NITRATES IN MILK 
AND INFANT FORMULA 


Gordon M. Krueger, M.A. 

Greenville, III. 

C OMLY, 1 in his report on two case histories of infants having methemo- 
globinemia, gives a very interesting and thorough history of this problem 
of high nitrate well water and how it affects the hemoglobin of the blood to 
cause methemoglobinemia. Comly stated that in trying to analyze the milk 
formula for its nitrate content, earmelization occurred which prevented com- 
pletion of the analysis. 

The plienoldisulfonie acid method 2 is the usual method of analysis for 
nitrates; however, in searching through the literature, the method of Noll 3 
was noted. This method employed the brucine reagent 1 and had the advan- 
tages of simplicity, color stability, few interfering ions (except possible organic 
material), a sensitivity of 0.3 part per million and an accuracy of 0.5 part 
per million nitrate in the range of nitrate concentrations from 0 to 50 parts 
per million as N0 3 . Noll adapted a Klett-Summerson photoelectric pho- 
tometer for nitrate analysis. This method was chosen for use in this investiga- 
tion. 

Since caramelization occurs in analysis of infant formula for nitrate con- 
tent, it was necessary to remove the sugar (milk sugar and the added sugar 
from formula) before proceeding with the analysis. The action of acid and 
. heat on the sugar present naturally results in the production of a dark dis- 
coloration prohibiting further analysis. As a result, the removal of sugar 
becomes very important and was accomplished by adapting a procedure similar 
to that used by Barker and Summcrson. 5 


standardization and results 

Using the method of Noll, a standard nitrate curve was outlined using 
solutions of known nitrate values. From this calibrated curve the data tabu- 
lated in Table I were obtained. A Klett-Summerson photoelectric colorimeter 
and a blue filter with a range of 400 to 465 ni/i were employed. A water blank 
was used to adjust the instrument to zero. 

All results in this work are expressed in terms of nitrate nitrogen A 
conversion factor of 4.4 was used to change nitrate values to nitrate nitrosren 

'When necessary the original water sample was diluted with distilled 
water prior to color development. UAl 

In order to analyze infant formula or milk samples for nitrate the smrar 
was removed m order In prevent caramelization As • , Ugai 

was accomplished by the following adaption from die method’ of Bari £ and 
Summcrson. KU tU1 u 

From Uic R.-t'nnh Lnfaorntork*, Tot Milk Company. 
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To a 50 ml. centrifuge tube the following materials were added in tlie 
order listed : 

3.5 ml. infant formula (or milk) 

3.5 ml. cupric sulfate (20 per cent) 

24.0 ml. distilled water 

3.5 Gm. calcium hydroxide. 

The tube was stoppered, thoroughly shaken, and let stand for thirty min- 
utes. After standing, the tube was centrifuged until a clear, supernatent 
layer was obtained. If at all turbid, this layer was pipetted off and filtered 
(Whatman No. 42). Five milliliter portions were placed in 50 ml. beakers 
and analyzed for nitrate using the brucine reagent. Another 5 ml. sample 
was run simultaneously as a blank (no brucine added). Failure to remove 
sufficient sugar to prevent caramelization would be shown by discoloration in 
the blank. 


Table I. Nitrate Recoveries Using tiie Brucine Reagent 



SAMPLE 

NITRATE 
ADDED | 

NITROGEN 

FOUND 

( PPM ) 

| c /c RECOVERY 


Distilled water standard 

100 

100 

100 


Distilled water standard 

100 

97.7 

97.7 


Distilled water standard 

500 

500 

100 


Distilled water standard 

500 

ISS.G 

97.7 


Regular evaporated milk 

0 

1.25 




Regular evaporated milk 

70 

G0.2 

SG.O 


Infant formula (not sterilized) 

70 

G0.S 

SG.S 


Infant formula (sterilized) 

70 

G0.S 

SG.S 


Infant formula (sterilized) 

70 

61.9 

SS.4 


Infant formula (sterilized) 

350 

336.0 

9 G.O 


From Table I it is readily seen that better recoveries were obtained from 
the regular standards than from the milk samples. All of the samples were 
carried through the sugar-removing procedure. It is difficult to explain the 
lower recoveries in the milk samples. Dilution of the filtrate (after centrifug- 
ing) and precipitation of excess calcium prior to color development was tried 
without increasing the recovery percentage. However, even with an 87 per 
cent recovery, it is felt that this method is still of value in that it permits at 
least a semiquantitative measurement of nitrate. As a result, by employing 
this procedure for eliminating the effect of sugar, an estimation can be made 
as to the nitrate content of milk formula suspected of being responsible for 
methemoglobinemia. 

SUMMARY 

A semiquantitative method is outlined whereby milk and infant formula 
can be analyzed for nitrate without interference by caramelization from 
lactose or the added sugar in the formula. 

The author wishes to thank the officials of the Pet Milk Company, especially Dr. E. A. 
Louder, Technical Director, for releasing this report for publication, ns well as for his super- 
vision of the research program. The author also wishes to thank Dr. A. Z. Hodson for his 
ndvico and criticism during the course of this work and in the preparation of this paper. 
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A METHOD FOR THE REMOVAL OF NITRATES FROM WATER 
PRIOR TO USE IN INFANT FORMULA 

Gordon- M. Krueger, M.A. 

Greenville, III. 

I NFANT mcthcmog]o})inemi;i due to high nitrate waters is an important prob- 
lem, especially in certain rural areas. One of tlie earliest reports of numer- 
ous eases of infants having this disease was in 1945 by Coral}* 1 in Iowa. Fer- 
rnnt, ! and Faucett and Miller 3 also reported methemoglobinemia in infants 
who had ingested milk diluted with well water having a high nitrate content. 
In 1947, thirty-three eases were reported in Illinois with five fatalities. 1 No 
doubt many more similar cases that have not been publicized have occurred 
elsewhere, especially since it is known that high nitrate waters have been 
found in at least ten of our states and three foreign countries. 

The nitrate nitrogen content of the water used in most of these reported 
eases ranged from 25 to 300 parts per million. 5 In Comly’s report consider- 
able bacterial contamination was noted in the water used, as well as a high 
nitrate content. However, Johnson 5 and his workers found that a high con- 
centration of nitrate nitrogen can occur in water in which no coliform or- 
ganisms are demonstrable. Weart 7 states that no correlation was found be- 
tween the presence of large amounts of nitrate and the sanitary quality of the 
water. As a result, it appears that there is not anything definitely pre- 
dictable as to bacterial content and high nitrate content of the waters in 
question. 

Since 1945 there has been more and more attention given this particular 
infant disease. It is generally noted in rural areas where the water supply 
is from a shallow well which has been dug rather than drilled. To change the 
water supply is not often convenient due to adverse weather conditions, trans- 
portation problems, or the financial status of the family involved. As a result, 
it would be advantageous for all concerned if the family doctor had a method 
for removal of, or at least a safe reduction of, the nitrate content of the water. 
The doctor could demonstrate the effect of the treatment, and thereafter 
the family could follow his simple instructions in making routine preparations 
of low nitrate water for use in the infant formula. 

It was with this thought in mind that the following experimental work 
was conducted and the results given in this report. 

The preceding report covered the analytical approach on this problem 
of nitrate removal from well water to be used by infants, either as drinking 
water or in milk formula.® 


EXPERIMENTAL RESULTS 

The thought of trying some ion exchange material seemed the most prac- 
tical approach in trying to reduce the nitrate content of well water. Meyers, 

From the Research laboratories, Pet Milk Company. 

•See pace ITD. 
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Eastes, and Meyers® predicted many unique or special applications of their 
synthetic resins. The chemical efficiency and capacity for anion removal by 
these exchange resins in water purification was shown by Meyers and Eastes. 0 
Since our problem involved only the anion, NO3, we obtained quantities of the 
anion exchange resins, Amberlite IR-4B and IRA-400, for this work. 

The method of Bray 10 was used for a rapid, simple estimation of the 
nitrate content of water. In this test, a pink to reddish color, which is pro- 
portional to the amount of nitrate present, develops. 

initial test for nitrate removal 

One hundred milliliters of a standard solution (100 parts per million 
nitrate nitrogen) were mixed for ten minutes with 5 Gm. of the IRA-400 resin. 
After this treatment, a sample of this water indicated removal of nitrates to 
approximately 10 parts per million (a slight pink color). The untreated 
control gave a dark brownish-red color showing excessive nitrates present. 
This simple test indicated that it was possible to reduce the nitrate content to 
a safe level and stimulated a series of experiments to determine the following : 
(1) the minimum exposure time needed to remove nitrates; and (2) the min- 
imum amount of resin for maximum removal of nitrates. 

A. Batch Method for Removal of Nitrate . — - 

Series I. IRA-400: One hundred milliliters of nitrate nitrogen standard 
(100 parts per million) were stirred fifteen minutes with different amounts 
of the resin with the following results : 

No. 1 1 Gm. resin, most red color. 

No. 2 3 Gm. resin, less color than 1, more than 3. 

No. 3 5 Gm. resin, least color (a slight pink). 

Series II. IRA-400: One hundred milliliters of the 100 parts per million 
nitrate nitrogen standard plus 5 Gm. resin were given different stirring 
times to give the following results : 

No. 1 1 minute All four stirring times gave a similar 

No. 2 5 minutes I color (si. pink), indicating that 

No. 3 15 minutes [ only a short exposure time is need- 

No. 4 25 minutes ed to effect removal of nitrate. 

A 10 parts per million nitrate nitrogen standard gave a similar pink color 

as obtained in Series II. 


Series III. IRA-400 and IR-4B: 
liter screw top jar. Tests for nitrate 
The results shown in Table I. 


One liter of tap water was placed in a 2 
were made after various shaking times. 


These results (Table I) indicate that the most economical amount of resin to 
gi\e the maximum decrease in nitrates is in 30 Dm. per liter of tap water (100 
parts per million nitrate nitrogen added) with a minimum shaking time of 
1 nee minutes. 1 he resin IRA-400 showed a decided advantage over IR-4B in 
the speed of nitrate adsorption. 

This preliminary work is further supported by the results obtained and 
shown in Table II. 
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Table I. Effect of Varying Resin and Exposure Time 


NO. 

1 

| SAMPLE 

RESIN (GM.) 

TIME SHAKEN 
1 MIN. | 3 MIN. | 

6 MIN. 


Tap water 

0 

Red 



Tap water 

10 (IRA-400) Light red 


I 

Tap water with 100 ppm ni- 
trate nitrogen 

10 (IRA-400) 

Brownish Brownish 

red red 

Brownish 

red 


Tap water 

30 (ERA-400) 

Pink 


II 

Tap water with 100 ppm ni- 
trate nitrogen 

30 (IRA-400) Lighter than Light red 
in I 

Light red 


Tap water 

30 (IR-4B) 

Darker red than in I or II 

' 

III 

Tap water with 100 ppm ni- 
trate nitrogen 

30 (IR-4B) 

Brownish red, similar to I 



Table II. Effect of Resin on Nitrate Content as Shown by Brucine Reagent 


NO. 

SAMPLE 

TREATMENT 

COLOR READ 

NITRATE 

NITROGEN 

(PPM) 

i 

Tap water (1 L.)* 

None 

160 

9.0’ 

o 

Tap water (1 L.) 

30 Gin. IRA-400 for 3 
minutes 

127 

1.4 

3 

Tap water (1 L.)* 100 ppm ni- ' 
trato nitrogen 

None 

330 

106.S 

4 

Tap water (1 L.)* 100 ppm ni- 
trate nitrogen 

30 Gm. IRA-400 for 3 
minutes 

13S 

7.9 


*A 1-5 dilution of sample made prior to color development. 



B. Exchange Column Removal of Nitrate . — A very simple ion exchange 
column was made as shown in Fig. 1. About 22 cubic inches of the anion ex- 
change resin were used to remove the nitrate. 
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One liter volumes of standard nitrate nitrogen water (100 parts per mil- 
lion) were poured in tlie top and permitted to stand one minute before drain- 
ing at such a rate as to make a total exposure time of ten minutes. Five milli- 
liter aliquots of each treated sample were analyzed for residual nitrate by the 
method of Noll. 11 The above procedure was repeated with fresh untreated por- 
tions until the residual nitrate nitrogen approached the safe limit of 10 parts 
per million nitrate nitrogen. 12 

The results obtained in this experimental column treatment are shown in 
the respective curves in Fig. 2. Tap water and distilled water were used. 


"/0 



Fig. Exchange column removal of nitrate. 



4SG 


tiii; journal or prdiatrics 


A new resin bed was prepared for use with each type of water. A maximum 
of G L. tap water (100 parts per million nitrate nitrogen) and 12 L. distilled 
water (100 parts per million nitrate nitrogen) were treated by this method. 

The tap water used in this ion exchange column had a hardness of 34 
grains and about GOO parts per million total solids. The effect on pll was 
followed in the tap water series with little change noted. The tap water had 
an initial pH of 7.25 and 7.05 for the first liter. A maximum pH of 7.G5 was 
obtained in the fifth liter and a slight decrease in the last (sixth) liter to be 
treated, pH 7.4. 

DISCUSSION 

The method of nitrate removal presented is another application of ion 
exchange which is used so extensively in water purification. The amount of 
resin needed is not very great ; however, a cost estimate for this treatment is 
uncertain at this time, since production of this resin (IRA-400) is being shifted 
from research to industrial quantities.” The increased production should 
make this simple treatment even more economical. 

The batch method would be tlie easiest and most simple for the family 
doctor to demonstrate in a rural area. The doctor could supply the needed 
resin and make the initial tests for nitrate removal. A large fruit jar with a 
screw top would suffice as the agitating container. A clean cloth (cheese 
cloth) tied or held over the jar top would retain the r«5sin while pouring the 
treated water into a container. Small volumes of low nitrate water could 
he prepared quickly by this very simple treatment. 

The column method, once set up, would, perhaps, be the most convenient 
and economical for preparing large volumes of low nitrate well water directly 
in a rural area. The exact volume which could he treated will vary with the 
different characteristics of the water in question. The effect of hardness and 
total solids in water was shown by the different volumes of tap water and 
distilled water which could he treated, even though each contained the same 
amount of added nitrate. 

It would he advantageous to use a simple confirmatory test (Bray’s) for 
the degree of nitrates present prior to treatment or actual usage of the treated 
water in formula preparation. In order to avoid having sodium hydroxide 
around infants or infant food preparations, it would not be suggested that one 
attempt regeneration of the material. 

It is important to note that this resin treatment, while reducing the nitrate 
content, does not reduce any possible bacterial contamination. Therefore, 
the treated water should he given the heat treatment as directed in the 
preparation of the respective milk formula. 

SUMMARY 

Experimental work was conducted and data presented showing it prac- 
tical and possible to reduce the nitrate content of well water to a safe level 
by the use of a rapid anion exchange resin either in a hatch or column opera- 
tion. 
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Case Reports 


SUBLINGUAL HEMATOMA AS AN UNUSUAL COMPLICATION 

OP HEMOPHILIA 

Harold W. Bischoff, M.D.,® Lamesa, Texas, and Edward W. Nicklas, M.D., 

Washington, D. C. 

T HIS unusual complication of hemophilia, sublingual hematoma, occurred in a 
Brazilian boy 10 years of age. He is the oldest of four children. His 
younger brother, aged 5 years, is also a known hemophiliac and another boy who 
was born between the patient and His younger brother died at the age of 14 
months of hemorrhage ascribed to hemophilia. The fourth child, recently born, 
was a female. One brother of the mother died during early childhood of hemor- 
rhage presumably due to hemophilia. The father of the patient, a very intelli- 
gent young officer in the Brazilian Air Force, had made a very intensive study 
of the maternal family tree. He was able to uncover only two other hemo- 
philiacs, the maternal uncle mentioned above, and a maternal cousin. The 
family tree is shown in Fig. 1. 


CASE niSTORY 

This lOyear-old white boy, a known hemophiliac, entered Children’s Hos- 
pital on October 31 with a chief complaint of nausea and vomiting dating back 
to five days before hospital entry. 

At onset, the vomiting was not severe but persistent. The following day 
the vomiting subsided and reappeared the next day. On this day there was 
an elevation of the temperature to 100.6° F. and mild abdominal discomfort. 
The patient continued in this status until the morning of his hospital entry 
when there was a rather marked abdominal pain and his private physician found 
rigidity over the right lower quadrant and some fullness in the pelvis upon 
rectal examination. 

In discussing the history with the child, it was brought out that on the day 
of the onset he had fallen over another boy’s foot and in so doing had struck 
his abdomen in the region of the symphysis. There was no history of immediate 
pain following the fall. No history was obtained of urinary symptoms during 
the duration of the present illness. Bowel habits were not unusual and there 
was no history of bloody or tarry stools. 

The family history lias been elaborated above. The past history revealed 
that the child had had numerous episodes of bleeding from minor traumata, all 
of which hod necessitated repeated blood transfusions, ne also had had numer- 
ous episodes of hemarthrosis which have resulted in considerable deformity and 
a peculiar “waddling” gait. 

Physical examination revealed a thin white boy of stated age who lay in bed 
on his side with his knees drawn up. The child did not appear to be in any 
great pain. Ilis face was “pinched” and “drawn” and there were deep circles 
under both eyes. 

From the Department of Pediatrics, Children’s Hospital, Washington, V. C. 

•Research Fellow, National Institute of Health; Pediatric Resident, The Children’s 
Hospital, Washington, D. C. 
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The remainder of the physical findings were confined to the abdomen and 
rectum. The abdomen rvas scapoidlike and moved well with respiration. There 
was no pain to deep palpation anywhere over the abdomen and there was no 
rebound tenderness. Peristalsis was normal. 

The examining finger was introduced through the anal sphincter with ease. 
Muscle tonus was good. The prostate was not felt. There was no definite mass; 
however, there was a definite fullness in the pelvis anteriorly. The boy had 
voided approximately fifteen minutes before examination; therefore, this was not 
considered to represent a urine-filled bladder. The remainder of the pelvis 
was normal. The rectal examination was accompanied by only a moderate 
amount of discomfort. 



Legend 

• « Hemophilic Mole 
0= Normal Mole 
X = Female 
D - Dead 


Family Tree Of C. J. 


Pig. 1. 


A hemogram performed on entry showed 13 Gm. of hemoglobin, 5 million 
red blood cells, and 14,100 leucocytes with 79 per cent neutrophiles. Of the 
latter, 9 per cent were band forms. A urinalysis was normal. The following 
day the white blood count was 16,100 with 62 per cent neutrophiles. Subsequent 
leucocyte counts were all within normal limits as to total numbers and per- 
centages of the component cells. 

The patient was seen in surgical consultation about an hour after the 
initial hospital examination. At that time there was no evidence of abdominal 
tenderness or rigidity. Upon rectal examination the consultant was able by 
bimanual palpation to reach the anterior abdominal wall with the rectal finger. 

Hospital Course . — The evening of hospital entry the boy complained that 
his tongue felt thick. Inspection of the tongue at that time did not reveal any 
abnormality of lingual or sublingual tissue nor of the overlying mucous mem- 
branes. 

The following morning there was present beneath the tongue a large hema- 
toma which appeared to be larger on the right side. The hematoma did not seem 
to be in the substance of the tongue, but rather in the sublingual loose connective 
tissue. 
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An immediate attempt was made to secure some Fraction I anti-hemophilic 
globulin. Since none of this was available, upon the advice of Dr. C. A. Jane- 
wav, a transfusion of 200 c.e. of compatible blood was given within an hour after 
it was drawn. 



Fig 3. 

In tlie afternoon of the day that the hematoma appeared, it appeared larger 
than it did in the morning. AVhcieas in the morning the hematoma seemed to be 
limited more to the right side, m the evening it was, along with being larger, 



BISCHOFF AND NICIvLAS : SUBLINGUAL HEMATOMA AND HEMOPHILIA 


symmetrically distributed on the two sides. By evening the boy’s speech was 
very thick and quite difficult to understand. At this point when the child’s 
mouth was opened the dorsum of the tongue approximated the roof of the mouth. 

The following morning another transfusion of 100 c.c. of less than one- 
hour-old blood was given. In the afternoon of this day there seemed to be some 
space between the dorsum of the tongue and the hard palate. There also ap- 
peared to be more space on the left side. Inasmuch as the tongue had come down 
some, it was presumed that the bleeding had stopped. 

The next day there was an unmistakable odor of old blood about the boy’s 
breath. The mucous membrane of the underside of the tongue contained some 
areas on the right side which appeared to be becoming necrotic. The saliva 
which collected on the side of the mouth during examination was stained with 
blood. The papillae of the lateral margins of the tongue stood out in “has 
relief” and the edges of the tongue had the appearance of a tissue undergoing 
necrobiosis. One-half strength Dobell’s solution as a mouth wash and penicillin 
troches were prescribed at this time for their local effect. 

By the next evening the tongue had almost regained its normal shape and 
size. It was heavily coated over its posterior portion while the anterior portion 
was a deep purple in color. In spite of the rather cadaverous appearance, the 
tongue was still freely movable. The hematoma, still present, was quite small. 
At this point the temperature which had previously been within normal limits, 
elevated to 102° F. rectally. It was thought at this point that the temperature 
elevation represented an infection of the hematoma and early abscess formation. 
Sulfadiazine, one and one-half grains per pound, was started immediately. 

On the morning of his sixth hospital day, the day following the temperature 
elevation, the left faucial tonsil, previously normal, was enlarged and contained 
a number of yellow, follicular areas. This apparently explained the tempera- 
ture elevation. 

The child was discharged on his eighth hospital day. Upon discharge from 
the hospital, the tongue was of normal size. There was a minimum of dis- 
coloration over the inferior, anterolateral surface of the tongue. The mucous 
membrane of the sublingual area appeared to be well healed. The child’s voice 
was again clear and comprehensible both in his native language and in English. 

DISCUSSION 

Since 1910 there have been eight case reports in the literature of sublingual 
hematoma as a complication of hemophilia. 2 ' 9 Of these eight cases, four had 
tracheotomies and of these four, only one survived. In the case presented at no 
time was there respiratory embarrassment or complete inhibition of swallowing. 
Although tracheotomy was at all times kept in mind as a possible eventuality, 
it was not necessary to resort to this procedure. Because of the fact that this 
child never did have difficulty with either respiration or deglutition, it was con- 
sidered that the hemorrhage did not involve the muscular tissue of the tongue or 
(lie floor of the mouth. Fig. 2 shows the most probable location of the hematoma 
in the submucosal tissue of the sublingual area. Fig. 3 is a drawing reproducing 
a frontal view of the hematoma. The small area labeled “N” shows the area 
of necrosis. 

It has been shown that the antihemophilic activity of both blood and 
plasma gradually disappears even though it is preserved at refrigeration tem- 
peratures. 10 Accordingly, the child was given transfusions of blood within one 
hour of the time that it had been drawn. In this connection, it is interesting to 
note that both the patient and his younger brother had had episodes of bleeding 
a few years before which had not responded to transfusions of citrate blood" 
but which had responded immediately to direct blood transfusions. 
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SUMMARY 

A case of sublingual hematoma as a complication of prolonged vomiting in a 
hemophiliac is presented. This increases the total number of this complication 
to nine since 1910. 

The bleeding was controlled through the use of compatible blood adminis- 
tered within an hour after it had been drawn. 

A brief summary of the literature is presented. 
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ACUTE INFECTIOUS LYMPHOCYTOSIS 

Perry D. Cohn, M.DA 
Passaic, N. J. 

INTRODUCTION 

A CUTE infectious lymphocytosis is a specific disease process which is both 
infectious and contagious. The most characteristic feature of this disease 
entity is a benign hyperleucocytosis due to a relative and absolute increase of 
the small lymphocytes. The morphology of these lymphocytes is normal in all 
respects and the leueoeytosis persists for approximately, two to seven weeks.'" 9 
The clinical symptoms are generally mild, but in certain instances they have 
been severe enough to warrant active medical care and hospitalization. 2 Of 
particular interest is the general paucity of physical findings, particularly the 
absence of lymphadenopathy and splenomegaly. The Paul-Bunnel test is regu- 
larly negative. 

In 1941 Reyersbach and Lenert 0 reported, from a children’s convalescent 
rheumatic home sixteen cases of asymptomatic hyperleucocytosis with a pre- 
dominating lymphocytosis. Although the abnormal cell type typical for in- 
fectious mononucleosis was absent and the Paul-Bunnel test was negative in 
all cases, they regarded this outbreak as an aberrant form of infectious mono- 
nucleosis. To substantiate their contention, they cited a case reported by 
Wilson and Cunningham 11 as an instance of infectious mononucleosis without 
signs or symptoms. This latter case was identical to the series of Reyersbach 
and Lenert in all respects, but no heterophile test had been done. The first 
complete description of this disease entity was presented by Smith. 7 In a two- 
case report the author laid down the principles for this disease and its differ- 
ential diagnosis. At this time Smith established the disease as a separate entity 
and designated it as acute infectious lymphocytosis. 

Duncan 1 was the first to report a case of acute infectious lymphocytosis 
associated with symptoms and physical signs. At the onset abdominal com- 
plaints and findings were evident and during the first week suggestive neu- 
rological involvement was observed. The abdominal complaints were fleeting 
in nature and were attributed to a hyperplasia of the mesenteric lymph nodes, 
while the neurologic changes and the accompanying fever were regarded as part 
of a generalized illness. 

In 1944 Smith 8 reported four additional cases of acute infectious lympho- 
cytosis. The communicability and the infectious nature of this disease was 
demonstrated. At this time the author discussed in greater detail the various 
aspects of the illness and presented further confirmatory evidence that the dis- 
ease constituted a specific entity and could readily be separated from associ- 
ated syndromes and blood disorders. 

Since the classic papers by Smith, 7 ’ 8 a number of additional cases have 
appeared in literature. 2 '' 12 The majority of the cases have been observed in 
children, although in three instances young adults have shown evidence of 
acute infectious lymphocytosis. 2 - ' A most complete survey of this disease is 
include d in a recent monograph. 0 

From tli* 1 Porllfitrlo M-rvico of f k-a View Hospital. 

4 Formerly Resident In Pediatric.-. S-a Vlctv Ho-pltal. Staten Island, X. v. 

■193 
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CASE REPORT 

K. B., a 5-year-old Negro female, was admitted to a hospital on July 18, 
194G, with the chief complaint of pain in the abdomen and knees of three days ’ 
duration. The physical examination revealed a slight cardiac enlargement, a 
blowing apical systolic murmur, and a temperature 102.4° F. The x-ray on 
admission was interpreted as showing a pneumonic infiltration in the right up- 
per lung field. The infiltration persisted and when a positive Mantoux was 
discovered the diagnosis of pulmonary tuberculosis was established. The pa- 
tient was transferred to the Pediatric Division of Sea View Hospital on Oct. 3, 
194G. 

The past history was entirely negative. Birth and developmental course 
were not remarkable. The mother states that the child had been entirely well 
until July, 1946, at which time the fever was first noted. No additional history 
could be obtained. 

The only notable finding on admission to Sea Yiew Hospital was a small 
umbilical hernia. The other findings were within normal limits. The admis- 
sion laboratory studies revealed a normal urine; feces and gastric specimens 
were negative for acid-fast bacilli; sedimentation rate was 11 mm. per hour; 
blood sugar was 95 mg. per cent and urea nitrogen 11 mg. per cent; Wasser- 
mann test was negative; red blood cells were 3.82, hemoglobin 10 Gm. or 69 
per cent; white blood cells 9,700, polymorphonuclears 41, lymphocytes 56, 
monocytes 1, nonsegmented polymorphonuclears 2, eosinophiles 0; Schick test 
was positive; and Mantoux was positive (1:1,000,000). The admission x-ray 
of the chest was interpreted as revealing a small nodular focus of infiltration 
in the mesial portion of the upper lobe of the right lung. No evidence of 
cavitation or consolidation was seen, nor was there any enlargement of the 
mediastinum or paratraeheal nodes. 

Course . — The patient’s hospital course was very mild save for a few inter- 
current infections and one episode of phlyctenular conjunctivitis. In July, 
1947, a dermatitis of the scalp was noted. These lesions revealed a greenish 
fluorescence under the Wood’s light and the diagnosis of tinea capitis was 
made. The lesions persisted despite vigorous therapy, and in January, 1948, 
they were observed to be secondarily infected with resultant postauricular 
adenopathy. The child was placed on a regime of scalp scrubs with tincture 
of green soap twice daily. The skin lesions responded well and were soon 
healed with a concomitant reduction in the size of the lymph nodes draining 
this area. 

Throughout her course the patient had been afebrile and had shown a 
progressive weight gain. Monthly gastric aspirations were all negative for 
acid-fast bacilli, and the chest, viewed rocntgenologically, revealed a resolu- 
tion of the pulmonary lesion. In view of these findings the child was re-evalu- 
ated for discharge in February, 194S. A blood count taken on Feb. 9, 194S, 
showed a red blood cell count of 4.57 ; hemoglobin 12 Gm. or S3 per cent; white 
blood cells 64,750, with segmented polymorphonuclears 9, eosinophiles 5, 
lymphocytes S7, basophiles 0, nonsegmented polymorphonuclears 0, monocytes 
0. A repeat blood count on the following day revealed 60,400 white blood 
cells, polymorphonuclears 14, lymphocytes S5, monocytes 1, nonsegmented 
polymorphonuclears 0, eosinophiles 0, and basophiles 0. A sternal marrow 
smear taken at this time revealed a predominance of the small mature lympho- 
cytic forms. (See Table II.) 

Daily physical examinations were carried out in order to determine the 
etiology of the elevated white blood cell count. These examinations were all 
negative. The child’s temperature remained normal. A review of the pa- 
tient’s course revealed no illness or temperature elevations during the two 
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Table I. K. B. - Blood Counts Prior to, During, and After Acute Infectious 

Lymphocytosis 


DVTE 

| R.B.C. 

KGB. 1 
(%) 

HGB. 

(Oil.) 

W.B.C. 

POLY- 
MORPHO- | 
CLEARS 

LYMPHO- 

CYTES 

MONO- 

CYTES 

NONSEG- 

MENTED 

POLY- 

MORPHO- 

NUCLEARS 

EOSINO- 
| PHILES 

BASO- 
| PHILES 

10/17/40 

3.S2 

09 

10 

9,700 

41 

56 

i 

2 

0 

0 

1/17/47 

3.29 

09 

10 

U,Q30 

55 

40 

3 

1 

2 

0 

10/21/47 

3.23 

02 

9 

10,900 

73 

19 

6 

2 

0 

0 

V 9/48 

4.57 

83 

12 

04,750 

9 

89 

0 

0 

5 

0 

2/10/48 

— 


— 

00,400 

14 

85 

1 

0 

0 

0 

2/10/48 

. 

— 



59,700 

21 

73 

0 

2 

4 

0 

2/25/48 

4.01 

SO 

12.5 

10,400 

23 

6S 

1 

1 

7 

0 

2/27/48 

— 

— . 

— 

10,350 

31 

62 

3 

1 

3 

0 

3/ 2/48 

3.5G 

72 

10.5 

9,750 

51 

38 

7 


3 

0 

3/ 5/48 





- 

41,750 

51 

41 

0 

1 

7 

0 

3/12/48 

— 

— 



11,400 

46 

44 

1 

2 

7 

0 

3/19/48 

— 

— 

— 

9,400 

32 

58 

0 

2 

8 

0 

4/ 7/48 

3.50 

09 

10 

10,600 

i 57 

35 

0 

1 

7 

0 

G/1S/48 — 





8,700 50 

44 

2 

1 

3 

0 

0/30/48 3.80 

76 

11 

0,800 37 

55 

1 

0 

6 

1 


Discharged July 1948. 


months preceding the leucocytosis. Serial roentgenograms failed to dem- 
onstrate an exacerbation of the healing tuberculous lesion.. The child was 
closely observed for isolated episodes or paroxysms of coughing, but the clin- 
ical picture was entirely negative for pertussis. Nose and throat cultures, 
as well as a cough plate on special media failed to reveal any Hemophilus 
organisms. Further studies on the patient disclosed an erythrocyte sedimenta- 
tion rate of 13 mm. per hour ; bleeding time two minutes ; clotting time 2.5 min- 
utes, and repeated urines were essentially negative. Blood drawn for a hetero- 
phile serologic study was reported as negative. After Feb. 10, 1948, there was 
a gradual reduction of the total leucocyte and lymphocyte count until normal 
levels were reached on Feb. 25, 1948. A sternal marrow smear taken on 
March 5, 1948, was interpreted as being entirely normal. (See Table II.) 
All blood smears were closely studied, but in no instance were the large ab- 
normal mononuclear cells characteristic of infectious mononucleosis seen. 


Table II. K. B. : Sternal Marrow Cell Counts* 


. 

CELL TYPES 

| feb. 13, 1948 

1 MARCH 5, 1948 


Polymorplionuelears, nonsegmented 

11.5 

20 


Polymorplionuelears, segmented 

1.5 

24 


Neutrophilic myelocytes 

15.5 

15 


Eosinophilic myelocytes 

7 

5 


Metamyelocytes 

2 

2 


Normoblasts 

12 

5 



Small lymphocytes 

50.5 

29 

— 

Total 

100.0 



•These figures represent the frequency of occurrence per 100 cells counted. 


In the four-month period following the discovery of this abnormal blood 
count the child remained entirely well and was subsequently discharged from 
die hospital. The diagnoses considered during the illness included infectious 
mononucleosis, acute infectious lymphocytosis, acute and chronic lymphatic 
leucemia, pertussis, an exacerbation of the tuberculous process, and an ab- 
errant stimulation of the bone marrow as a result of the intermittent ex- 
posure to the "Wood’s light rays. 
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DIFFERENTIAL DIAGNOSIS 

At the time the elevated white blood count was discovered, the main prob- 
lem was one of differential dignosis. A complete review of the child’s course 
for the preceding two-month period and the entirely negative physical exam- 
inations helped to rule out the intercurrent and contagious diseases of child- 
hood. Because of negative tests for heterophile antibodies and in the absence 
of typical blood findings, lympliadenopathy, and splenomegaly, infectious 
mononucleosis was eliminated as a possible diagnosis. Pertussis was unlikely 
because of the negative cough plate and negative nose and throat cultures for 
the Hemophilus organisms, as well as the total absence of the characteristic 
paroxysmal cough. Acute lymphoblastic leucemia was regarded as unlikely 
because the characteristically large, immature forms were absent in the 
peripheral blood and bone marrow sulcal's. The uniformity and size of the 
lymphocytic cells, as well as the subsequently normal blood counts was un- 
equivocal evidence against this fatal blood disease. Chronic lymphatic leu- 
cemia more closely resembles acute infectious lymphocytosis in cell morphol- 
ogy. However, this blood disorder was unlikely because of the absence of 
the usual clinical findings (lymphadenopathj', splenomegalj', anemia, and 
tlirombocj-topenia). and the return of a normal blood picture. 8 - 0 

It is a well-known fact that Ij’mphoej'tosis is commonly seen in cases of 
tuberculosis and a combination of leucocj'tosis with IjTnphocj'tosis accom- 
panies the spread of this infection. However, in this patient the clinical pic- 
ture was normal throughout, and the laboratory studies and x-rays of the 
various organ sj'stems showed no exacerbation or further tuberculous involve- 
ment. 

Another factor in the differential diagnosis v as the physical or chemical 
stimulation of the bone marrow bj- repeated exposure to the Wood’s lamp. 
A careful review of the literature failed to reveal any previous reports of tins 
type of blood picture response. However, it is well known that the marrow 
sj'stem may respond to diverse phj-sical and chemical stimuli. Prior to the 
hj'perleucocj’tosis, discovered in Feb., 194S, the child had been observed under 
the Wood’s light two or three times a week. Each exposure lasted approx- 
imatelj T 30 to 45 seconds, and in no instance was it prolonged over one minute. 
Because of the possible etiological affect of this phj-sical ray, the child was no 
longer observed under the Wood’s lamp. Bj' Feb. 25, I94S, the blood picture 
was normal again. In order to test the hypothesis, the child was exposed 
daily to the Wood’s rays for a two-minute period. This procedure was per- 
formed for a ten-daj’ period. During this interval the peripheral blood re- 
mained within normal limits. On the eleventh day of exposure a sternal mar- 
row smear was interpreted ns being entirely normal. (See Table II.) There- 
after, the child was exposed to these rays three times weekly for two-minute 
periods. Ho further abnormalities were observed. 

Another physical stimulus to which the patient had been exposed was the 
radiation of the x-ray machine. This influence can readily be discarded be- 
cause of the relatively long intervals (three months) between exposures and 
the failure to observe further hemic abnormalities during subsequent radi- 
ation. 

The final diagnosis was acute infectious lj'mphocj'tosis. Hot onh- were 
the diseases considered in the differential diagnosis refuted bj' the clinical and 
laboratorj' data, but the observations made in this case coincided with the 
criteria set up for acute infectious ljinphoeytosis. 

COMMENT 

In the few j-ears that have elapsed since Smith’s recognition of this sj r n- 
drome, 7 about fifty cases have appeared in the literature. 0 Of these, twenty- 
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one cases observed by Finucane and Phillips 3 were on the wards of a tuber- 
culosis sanitorium. Martens 5 has recently reported an additional twenty-two 
cases of acute infectious lymphocytosis from a Swiss hospital for tuberculous 
children. Whether or not tuberculous patients have a predisposition to de- 
veloping acute infectious lymphocytosis will become the subject of a subse- 
quent report. 

Another remarkable feature of this case was the height (maximum of 64,750 
leucocytes per cubic centimeter) to which the blood count rose. Smith 0 
and others have stated that the highest incidence of this disease is in children 
from one to 14 years of age. Smith places the peak within the first ten years 
of life. To date, only three cases have been reported outside of this age range, 
all of whom were within the third decade of life. 2 - 12 Close scrutiny of the 
published cases reveals an inverse relationship between the age of the patient 
and the height of the leucocyte count. The highest counts were generally 
observed in the youngest patients. This phenomenon was observed in our 
patient and lends further strength to this concept. 

In previous reports, Finucane and Phillips, 3 Smith, 0 and Isreals 4 have 
noted an increase in the eosinophilic leucocytes during the course of the dis- 
ease. Finucane and Phillips state that the eosinophilia occurs at the peak of 
the white blood count, or shortly thereafter. The duration of the eosinophilia 
has been variable. In the case reported by Isreals the number of eosinophiles 
returned to a more normal level with the resumption of normal leucocyte 
counts. Finucane and Phillips observed eosinophilia for a seven-month period. 
In the reported case an increase in the eosinophilic leucocytes was noted 
throughout the more acute phases, and persisted for over five months to the 
time of discharge. 

SUMMARY 


1. A brief review of the origin and establishment of this disease entity 
is presented. 

2. A case closely followed is presented to augment approximately fifty 
cases appearing in the literature. 

3. The etiological significance of various physical agents, e.g., the Wood’s 
light, are considered in detail. 

4. The possible relationship and frequent occurrence of acute infectious 
lymphocytosis in tuberculous individuals is noted. 

5. Mention is made of a persisting eosinophilia following the return to 
more normal leucocytic counts. 
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SERIOUS TOXIC REACTION ASSOCIATED WITH ADMINISTRATION 

OF BAD 


Jeitersox D. Beale, Jk., M.D., and Daud I. Schrum, M.D. 
Winstox-Salem, N. C. 

B AD has been wideh' used in the treatment of heavy metal poisoning. Recently 
Warkany and Hubbard, 1 Bivings and Lems, 2 and Elmore 3 have reported 
its use in aerodynia. None of these reports has mentioned a “shocklike” state 
as occurring during BAL administration. 

The following ease, illustrating the occurrence of repeated peripheral vascu- 
lar collapse in a patient receiving BAL, seemed sufficiently important to warrant 
reporting. 

CASE REPORT 

F. II., a 15-month-old white female infant, was admitted to the Pediatric 
Service of the North Carolina Baptist Hospital Oct. 4, 194S, with the complaint 
that (hiring the previous month the child had “lost her appetite, had lost 
pounds of weight, had stopped walking and talking, and had developed a red 
rash on her feet and hands. ’ ’ 

She had been perfectly well until one month prior to entry, when she de- 
veloped anorexia, became irritable, and developed oliguria. She had no fever. 
The family physician found “pus” in her urine and gave her sulfadiazine for 
two days. After this she became weak, the anorexia increased, and she stopped 
walking and talking. 

One week before admission her palms and soles became bright red, and an 
erythematous rash spread over her lower extremities, abdomen, and back. She 
rubbed her palms and soles constantly, assumed bizarre positions, perspired 
freely, and cried out when handled. 

Past History . — She had four or five episodes of cyanosis during her second 
week of life, but otherwise had been well and developed normally. A history 
of contact with mercury could not he elicited. She had not had teething powders, 
calomel, treatment for “worms.” nor local applications containing mercury. 

Physical Examination . — On admission her temperature was 9S.6° F. rec- 
tally ; pulse was 120 per minute; respirations, 24 per minute; and blood pressure, 
144 systolic and 104 diastolic. General examination revealed a miserable, poorly 
nourished female infant with bright red, peeling palms and soles, and an 
erythematous, macular rash on her lower extremities, abdomen, and sacral 
region. Respiration was increased, and marked hypotonia was present. Two 
lower incisor teeth were loose. She had no photophobia nor alopecia. There 
was no question about the diagnosis of aerodynia. 

Laboratory Findings . — Urinalysis was negative; hemoglobin. 13.5 Gm. 
per 100 c.c. ; red blood count, 4.53 million per cubic millimeter; white blood 
count, 11,500 per cubic millimeter with a differential of 4G per cent segmented 
polymorphonuclear neutrophilcs; 2 per cent nonsegmented polymorphonuclear 
neutrophilcs ; 4S per cent lymphocytes; and 4 per cent monocytes. Blood Kahn 
was negative. Stool examination was negative for blood, ova, and parasites. 

Progress . — The first week in the hospital the patient received supportive 
therapy, and her general condition was unchanged. Iler blood pressure re- 

From the Department of Pediatrics of the Bowman Gray School of Medicine of Wake 
Forest College nn<l the Pediatric Service of the North Carolina Baptist Hospital, "Winston- 
Salem 7, N. C. 
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maiued elevated and slie slept only one-half to two hours a day. She developed 
conjunctivitis. 

On October 12, eight days after admission, she developed physical and x-ray 
findings of pneumonitis in both lower lung fields. She was given 300,000 units 
of Duracillin daily. Although her temperature returned to normal in three 
days, her general condition became worse. Four loose teeth fell out of her mouth. 
Anorexia became so severe that gavage feedings were necessaiy. 

One hundred cubic centimeters of urine* obtained in a mercury-free con- 
tainer on October 10 were found to contain 370 jxg of mercury per liter. This 
was considered a “very large” amount. 

On October 18, fourteen days after admission, she was started on intra- 
muscular BAL 10 per cent with benzyl benzoate 20 per cent in peanut oil. The 
dosage schedule used by Elmore 3 was started. This schedule consists of giving 
intramuscular BAL 2.5 mg. per kilogram and 0.5 e.c. of 2 per cent procaine every 
four hours for twelve hours, then every six hours for forty-eight hours, and then 
every twelve hours for eight additional days. 

On October 19, after seven doses of BAL with procaine, she became very 
listless, vomited several times, had increased salivation, had six foul, wateiy, 
greenish-yellow stools, and her temperature became elevated. The next morning, 
two hours after the tenth dose of BAL, her temperature was 102.4° F. rectally 
and she appeared to be in shock with cold, clammy extremities, and had a feeble 
heart action with a rate of 200. The radial pulse was not palpable, and the 
blood pressure could not be obtained. Blood studies at that time revealed a 
carbon-dioxide combining power of 16.7 meq. per liter (37 volumes per cent) 
and chlorides of 91.5 meq. per liter (536 mg. per cent). Her hemoglobin was 
11 Gm. per 100 e.c. and white blood count 26,800 per cubic millimeter. Plasma, 
5 per cent glucose in distilled water, and whole blood were given intravenously, 
and the peripheral circulation improved. Her temperature rose to 106° F. 
rectally, but returned to normal within sixteen hours. Blood culture was nega- 
tive. She was again put on prophylactic doses of penicillin. 

During the next four days she seemed to improve generally. The erythema 
of the palms and soles decreased, and she took her feedings better. 

On October 24 the patient was given one test dose of 17.5 mg. of BAL and 
0.5 c.c. of procaine intramuscularly without reaction. This was repeated on 
October 25 without reaction. On October 26 the original dosage schedule as 
previously described was resumed. 

On November 2, after seventeen injections of BAL, she became listless, 
vomited, and developed diarrhea. Blood studies at that time revealed a carbon- 
dioxide combining power of 15.8 meq. per liter (35 volumes per cent), hemo- 
globin of 15 Gm. per 100 c.c. of blood, and white blood count of 18,850 per cubic 
millimeter. BAL was stopped, and twelve hours later she presented a picture 
of shock identical with the first episode except that her temperature rose only 
to 104.2° F. rectally. She again recovered after the intravenous administration 
of plasma, normal saline, and 5 per cent glucose in distilled water. On November 
3, sixteen days after institution of BAL therapy, her urine contained 100 
of mercury per liter. ' D 



was uneventful. She was discharged on November 23, improved 

On December 7 she was seen in the Outpatient Department and improve 
ment had continued. 1 


•Thn ...irourj d.-l* rintn-tllnni. on tin- urine wore ,i n „» 

DotriM Hul.ln.rd of tic- Children'., llo-pltal 10 statch I'oundatlon. ° inemnnti. Ohio" 
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COMMENT 

This case demonstrated the occurrence of a “shocklike” state in a patient 
receiving BAL. A definite association between BAL administration and the 
clinical picture of shock in this patient was not established. Procaine or the 
preservative benzyl benzoate may have contributed to this infant’s reaction. 
Although the mechanism of collapse in this patient was not definitely deter- 
mined, certain possibilities were considered. The effect of BAL on the auto- 
nomic nervous system with a vasomotor response resulting in peripheral collapse 
could explain the shoeklike picture in the patient. The relationship between the 
blood volume and urine output and fluid intake has also been considered as an 
explanation for the peripheral collapse. The function of the adrenal cortex 
could also be affected by BAL and result in this type of peripheral vascular 
collapse. 

SUMMARY 

A case is reported of an infant who developed peripheral vascular collapse 
on two occasions while receiving BAL. Although BAL may prove to be a bene- 
ficial agent in the treatment of acrodynia, this case report suggested the pos- 
sibility that BAL may cause serious toxic reactions in some patients. 
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Clinical Conference 


CONFERENCE AT THE UNIVERSITY OF ARKANSAS HOSPITAL*' 
William A. Reilly, Professor and Head of Pediatrics 
Case 1. Typhus Fever 

Dr. A. Krieger (Intern). — J. L. (private patient of Dr. Sam Phillips, 
Baptist Hospital), a male infant, aged 16 months, was taken ill Dec. 17, 1948, 
with listlessness and slight fever; two days later a petechial rash came out on 
the feet, legs, forearms, hands, and face, and gradually spread over the rest of 
the body; on the eighth day swelling began on the ankles and spread over the 
body. His fever rose soon after onset to 102 to 104° F., which it was at 
admission on Dec. 26, 1948. He had been playing with wild animals, made pets. 
There were numerous rats in his home. 

The family and past history did not reveal any significant facts. 

On admission on the ninth disease day he appeared well developed and 
nourished, lying quietly but somewhat stuporous. There was generalized mild 
edema. Petechial hemorrhages were seen in the skin over all the body and in 
the mucosa of the mouth; the throat was injected. There were no meningeal 
signs, adenopathy, or hepatosplenomegaly. The remainder of the physical 
examination was not remarkable. 

The clinical impression was that he had typhus fever. 

Laboratory Findings . — Repeated urinalysis showed occasional traces of 
albumin and rare easts. There was moderate hypochromic anemia with hemo- 
globin of 75 to 55 per cent and 3.95 to 3.2 million red blood cells. The white 
blood cells ranged between 17,500 to 22,000 with 70 to 84 per cent neutrophils 
during the first hospital week to 13,000 to 15,000 with 55 to 65 per cent 
neutrophils during the last week in the hospital when fever was slowly dis- 
appearing (twenty-sixth to thirty- third day of disease). The Weil-Felix blood 
agglutination with Proteus OX19 was positive on the tenth disease day at the 
1-400 dilution and on the thirteenth day the positive dilution had increased to 
flic 1-800 dilution. A blood culture on admission was still negative after 
fourteen days. Agglutinin tests for typhoid, paratyphoid, and undulant fever 
organisms were negative on admission. 

Course and Treatment . — The boy remained acutely ill and stuporous, had 
muscular twitching, some right-sided spasticity, strabismus, and irregular, rapid 
respiration. A new rash came out and he had to be tube fed during the first 
hospital week (ninth to sixteenth disease days). The rash disappeared by the 
twentieth day. In general, he improved markedly after that time hut there 
was some residual spasticity and nervousness. Fever came down gradually 
over a course of twenty-eight days from onset of first symptoms. There was a 
mild di arrhea from the seventeenth to nineteenth disease days. 

•Research Project No. SSI Journal Series University of Arkansas. 
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Penicillin was given during the first two hospital days. Sulfadiazine (2.0 
Gm. daily) was given from the twelfth to eighteenth hospital days. Aureo- 
mycin (Duomycine ' of Lederle Laboratories) was started on the eleventh 
disease day by stomach tube, 750 mg. for the first dose and 250 mg. every 
four horn's for two doses; then GO mg. of it were given intramuscularly every 
four hours for the next seven days (until the eighteenth day). There was 
sudden and marked improvement soon after starting aureomycin, for he 
changed from a critical state to one with less stupor and twitchings; 
devcrvcsccnce started then. Two supportive transfusions were given on 
the twelfth and fourteenth disease days. 

When last seen, eight weeks after onset, all spasticity, inability to focus 
his eyes, nervousness, etc., had disappeared. 

Dr. Phillips (Associate Professor of Pediatrics). — Typhus or meningo- 
coccus were considered the most likely- causes. The latter did not seem to be 
the cause, because when I first saw him on the ninth disease day as yet there 
were no meningeal signs, the rash was more petechial than purpuric. It is true 
that later he developed strabismus and right-sided spasticity. Yet in the mean- 
time he had been on doses of sulfadiazine adequate to control such a meningitis 
and had some penicillin. A blood culture, too, was negative. The points in favor 
of typhus fever were: the onset with fever and listlessnoss and the appear- 
ance of the rash on the second day. The rash at onset may have been pinkish- 
red, as in typhus macules; on entry it was petechial and widespread, as in 
typhus fever. It started on the limbs as in Rocky Mountain fever. 

The profound stupor, critical condition, the injected conjuctivac and 
coated tongue are characteristic of typhus. When the Weil-Felix reaction was 
so strong and became more so three days later, we were certain of typhus as 
the cause. The presence of rats and wild animal pets were other helpful 
points; no other cases have occurred in the area. No louse or flea bites were 
found on the child. 

Dr. William A. Reilly suggested the use of aureomycin. The hoy was 
profoundly ill and improved rapidly and greatly when aureomycin was given. 
His fever, which had been on a plateau for some days, gradually came down 
during the time aureomycin was given (seven days). Sulfadiazine was used 
during the same time; it may be that another infectious agent was complicat- 
ing the picture and that continued usage of sulfadiazine might have stopped 
fever sooner, for it continued for seven days after both drugs were stopped. 
It is thought that typhus fever is stopped in several days by aureomycin 
and that only five to seven days’ therapy with it is all that is needed. 

Dr. Reilly. — This boy had a clinical picture of typhus very similiar to the 
great numbers I had seen in French Morocco. The fever was a bit Jong, twenty- 
eight days, for endemic typhus which we have in Arkansas, but I think that he 
likely may have had a complication with another organism. It was not possible 
to do a guinea pig inoculation or blood tests for rickettsial agglutinations, 
neutralizing antibodies, or complement fixation for differentiation of riekettseae. 
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Typhus in Arkansas is diminishing yearly; the median number of cases between 
1943-47 was nineteen yearly. 

It is the endemic type, Rickettsia mooscri, which is rat-borne by the flea to 
the human; there is a mortality of about 2 per cent over the country; it is more 
common in winter, whereas Rocky Mountain fever occurs in the early spring 
and summer and has not been seen very often in Arkansas. 

There are three “specifics” for rickettsial diseases — para-aminobenzoic 
acid, Chloromycetin, and aureomycin. The first should be given in the first week 
of disease and is inferior to the other two. Chloromycetin 1 is very effective for 
the several typhus fevers and Rocky Mountain spotted fevers; it was not avail- 
able. Aureomycin has been used successfully against Rocky Mountain fever. 
Smadel and associates 2 have shown this experimentally and clinically. Because 
of the similarities of the rickettsia of that disease and that of endemic typhus 
and the availability of aureomycin, we used it. The supply and monies for a 
purchase limited our use to seven days. The dose was 75 mg. per kilo on the 
first day. We reduced it thereafter to about 20 mg. per kilo daily. Some 
typhoid patients have received 300 to 500 mg. per kilo daily without untoward 
results; 50 to 100 mg. per kilo daily is an average dose. In therapeutic doses 
aureomycin is not toxic; occasionally nausea occurs. This patient had no ill 
effects. It is usually given orally; we gave it intramuscularly because the 
child could not cooperate due to stupor. 

The boy seemed to be dying. A natural cure may start between the four- 
teenth and eighteenth day. Though the drug was given between the eleventh 
and eighteenth days, I am sure it was the cause of his improvement. 

Dr. Phillips. — Recently I took care of another case of typhus fever. This 
girl was severely ill for five days with typical toxicity and rash. On the sixth 
day the Proteus OX19 was positive in a dilution of 1-640. Chloromycetin was 
then started (50 mg. per pound per twenty-four hours). The temperature 
rapidly came down within forty-eight hours, the child’s general condition im- 
proved, her stupor rapidly disappeared, and the rash vanished quickly. On Ihe 
tenth day Weil-Pelix reaction was positive to 1 :1,2S0. The drug was stopped 
and no complications developed. 

The two cases seemed to be of equal severity hut the second case treated 
with Chloromycetin seemed to recover more quickly than the first. 


ADDENDUM 

Dp.. Rr.iu.v. Recently a third patient with typhus fever, type Roclty Mountain snotted 
fever, S.E. No. 85912, came to us on the fifth day of iier disease. She had a tvpical historv 
and rash and was quite ill. A number of tichs lmd bitten her. Chloromycetin was started 
in the same dosage ns above on the seventh day; bv the tenth day the fever had” left 
Recovery was uneventful. 


Case 2. 


Esophageal Atresia With Tracheoesophageal Fistula- 
Successful Operation ' 


condition »t ln.1l. nnd hod no Im.l.lc un.il hvolvc horn, oiler l,irtl!'\vi!‘ c n U.o 
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first feeding Mas attempted. She took only a small amount when she strangled 
and regurgitated. She had c\ anotic spells following this and very thick mucus 
in the throat which Mould flou- freely from the mouth. The child Mas then 
brought to our emeigeney room. Examination revealed a normal full-term in- 
fant who was having no respiratory difficulty but n ho had considerable whitish, 
thick mucus in throat and mouth. This was aspirated. The child was given a 
trial feeding of distilled Mater and after taldng only a feu- swallou-s, regurgitated 
and became choked. She Mas then taken to x-ray and a small catheter was in- 
serted into the esophagus; it could not be passed bejond the upper third. A 
small amount of Lipiodol u-as injected. Fluoroscopy and spot films (Fig. 1) 
revealed a smooth, abrupt closure of the thoracic esophagus at about the level 
of the carina. Filling of the bronchi did not occur. A lower esophageal seg- 
ment M-as not visualized. An air bubble was in the stomach. 



Fig 1 — Ca«?e 2, shots Ins a good excursion of the proximal esophageal segment 


The mother was IS \ears old and the father uas 21 years old. This was 
the first child. Total labor uas nine hours. Serology uas negative on both the 
motiicr and father. The mother had no illnesses during piegnaney, and had 
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approximately eight months’ gestation. The infant’s weight was 6 pounds, 9 
ounces at birth. 

Physical examination was quite negative. No dehydration had yet de- 
veloped. Heart, lungs, and abdomen particularly were normal. There was no 
anemia. 



Hydration was maintained by parental injection of lactated Ringer’s solu- 
tion. At the age of 3G hours, Dr. James Growdcn elected to do a right extra- 
pleural approach to the esophagus. The roentgenogram showed that the dilated 
upper esophageal segment was capable of moving to practically the lower third 
of the thorax and, therefore, it was likely that an anastomosis was possible, 
presuming that a reasonable amount of lower segment was present. 
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Local anesthesia was started. A tracheal fistula just above the carina was 
found; the lower esophageal segment was found large enough to permit anas- 
tomosis and the dilated upper esophageal segment was found connected by 
serosa to the lower segment. Ether anesthesia with positive pressure was then 
started. The fistula was closed and the lower segment freed and anastomosed 
to the upper. A polyethylene catheter was placed in an ankle vein before 
operation and fluid and blood were given. 

Postoperatively the infant did very well. A small amount of serosanguineous 
fluid and air had to be removed from the right thorax one day after surgery. 
Feedings consisted of parenteral fluids and blood through the indwelling 
catheter. On the fourth day a small amount of Lipiodol by mouth showed 
(Fig. 2) a patent, nonleaking, normally functioning anastomosis. A gastrostomy 
was done on that day for a feeding route and possible retrograde dilatations. 
Feeding was started on the fifth day. Purposefully no oral feedings were 
hazarded until the twelfth postoperative day. No difficulties were encountered 
with these oral feedings and the baby has progressed satisfactorily in all 
respects. 

Dr. Reilly. — D r. Ilarrel is to be commended for his prompt recognition 
of an esophageal atresia and tracheoesophageal fistula. 

We encountered a similar ease two months before which was widely dis- 
cussed. The general condition of the patient prevented exploration of chest. 
The most that could be done was a gastrostomy and exteriorization of upper 
blind esophagus, for the segments could not even have been approximated, as the 
autopsy confirmed. 

The most common defect (in 70 to SO per cent of cases) consists of a blind 
upper segment and a connection of the lower segment to the trachea just above 
its bifurcation. This defect has a characteristic sequence which should stay 
in memory, rare though it is (one in about 10,000 births) : profuse mucus 
drooling from the mouth, vomiting the first and all subsequent feedings as 
soon as the few small swallows go into the esophagus, usually choking, cough- 
ing, and cyanosis with the vomiting, and the presence of bile and particularly 
gastric secretion. The baby may be quite all right otherwise for several days 
or until pneumonia and starvation set in. The excessive mucus comes from 
the lung due to the irritation of foreign matter such as food, bile, and gastric 
juice. Mucus before feeds have been taken may, therefore, indicate fistulous 
connection to the esophagus just as does bile in vomitus and air in the stomach. 
These three findings are diagnostic aids. The point where a catheter stops 
will help in diagnosis as well as locate the lower level of the upper segment. 
One should use Lipiodol rather than barium for visualization, for the latter is 
more irritating if it is thrown into the lung by regurgitation; it would be well 
to use only a bit of Lipiodol and try to aspirate that after the roentgen exam- 
ination. 

There are several other varieties of complete atresias which we will not 
consider. 
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The esophageal atresias can now be approached operatively and this major 
undertaking should be considered sepai*ately for each case. , Early recognition 
is paramount; otherwise drowning or pneumonia could defeat any successful 
operative approximation of the esophageal segments. Such an approximation 
depends on the amount of mobility of the segments, nature of wall, and size 
of lower segment, which is usually sufficient in most cases, and the amount 
and type of tissue in the lower segment to work with. Occasionally this 
consists of only a thin cord impossible to anastomose. Prior roentgen visual- 
ization will give a good estimate ; examination at exploration may be the 
only way to tell. This is justified, for the baby will surely die if denied the 
benefit of exploration. Most of the experienced surgeons like Haight and 
Towsley, 3 feel that once the diagnosis is made operation should be done as 
soon as dehydration or anemia is corrected. Aspiration of the extra mucus 
and medication for a pneumonia or other fever, if present, should be under- 
taken. This should require only about one day. Haight recommends a one- 
stage operation through an extrapleural approach, closing the fistula and 
anastomosing the ends of the segments. 

Dr. James H. Growdon (Assistant Professor of Surgery). — The enthusiasm 
for surgical treatment of congenital atresia of the esophagus with tracheo- 
esophageal fistula was not so great until recent years, when Haight, Ladd and 
Gross, and others showed that primary anastomosis of esophagus within the 
thoracic cage was feasible in perhaps 60 to 75 per cent of cases. This results 
m a relatively normal situation. Methods which entailed the construction of 
an extra thoracic esophagus were long, tedious, and often not too satisfactory. 

Once diagnosis is made, thoracotomy is indicated as early as possible to de- 
termine the feasibility of such a procedure. As Dr. Reilly has indicated, this 
"'ill depend usually on the length and mobility of the upper segment and the 
length and size of the upper portion of the lower segment of the esophagus. 
Hie walls of the lower segment may be very thin and poorly developed. Where 
a primary anastomosis is not feasible, the upper segment should be brought 
°nt the lower neck in anticipation of later constructing an extrathoracic 
esophagus, and the fistulous connection between esophagus and trachea should 
he closed. A gastrostomy for feeding purposes may be perfonned within the 
next day or two. 

In this case a gastrostomy has been performed for feeding purposes and will 
he maintained until it is ascertained when dilation of the anastomosis will be 
necessary in this patient. If this becomes necessary a gastrostomy will aid in 
passage of a thread to guide the bougies as in other esophageal strictures. 

Case 3. Incomplete Rotation of Intestines With Duodenal Obstruction 

Dr. William P. Barron (Assistant Resident in Pediatrics). — L. W. is a 
1-month-old white female infant. She weighed 7 pounds at birth. Delivery was 
spontaneous and uncomplicated in the home, attended by a midwife. The in- 
imit was put on the breast and did well for the first three weeks of life, weigh- 
>"£ 0 pounds at the end of that time. At that time she began having postcibal 
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vomiting which occurred fifteen or thirty minutes after a feeding. At first the 
vomiting occurred .one or two times a day but gradually increased until it oc- 
curred after almost every feeding. The vomitus was always characteristically 
bile-stained. 

She was taken off the breast and put on several formulas, but the vomit- 
ing persisted and the patient began to lose weight rapidly. 

She was first brought into this hospital at 3 months of age. 



3 — Case 3. Xote the dilated duodenum constricted (arrow) In its second and third portion*. 

Family History . — One child was born prematurely and died four days after 
birth. A 3-year-old child is apparently normal. A 2-year-old boy has been 
treated in the orthopedic clinic for congenital deformities of the lower extremi- 
ties. The child is quite dark in color, with black, kinky hair and all the physical 
characteristics of a Negro, in marked contrast to his two blue-eyed, blonde sisters 
and parents. 

On admission to the hospital, the physical examination revealed a markedly 
emaciated and dehydrated 3-monfh-oId white female infant weighing S pounds, 
6 ounces. She was quite irritable and appeared chronically ill. There was a 
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small umbilical hernia, ihe ring measuring one centimeter in diameter; there was 
also noted a soft mass 2.5 cm. in diameter in the right upper quadrant which 
moved slowly to the right with peristalsis. There were no other findings except 
a marked anemia. 

Preoperatively she continued to vomit bile-stained vomitus fifteen to thirty 
minutes after eating. Her stools were fairly normal, pasty yellow or green. A 
gastrointestinal series (Pig. 3) revealed the swallowing function and the stomach 
to be normal but the duodenum was markedly dilated throughout the first por- 
tion. A constriction or partial obstruction was seen in the second and third 
portions of the duodenum. A barium enema showed the sigmoid to fill and 
extend toward the right side of the abdomen instead of to the left. There was 
a marked derangement of the normal pattern of the colon, and the terminal 
ilium was visualized in the right midabdomen. 

An exploratory laparotomy was performed on the sixth hospital day after 
the patient’s condition had been improved with whole blood transfusions and 
fluid administration. 

Her postoperative course was uneventful and the patient began to take her 
formula without vomiting. She rapidly improved and gained weight and was 
discharged on the thirteenth postoperative day. 

The mother brought the patient back to the hospital four days ago (one 
month postoperatively) with a history of vomiting and obstipation for the 
previous two days. She was slightly distended and it was thought that there may 
have been a complete or more probably a partial obstruction due to the other 
congenital adhesions. After thirty-six hours of observation she started passing 
gas per rectum, having bowel movements and retaining her feedings, so that it 
seems that the obstruction has been spontaneously relieved. A gastrointestinal 
series and barium enema made today showed no obstruction but there is still 
a narrowing af the duodenojejunal junction. The stomach was entirely empty 
at the end of three hours. 


Dr. Reilly. — There were several important findings here: In the neonatal 
Period vomiting of gastric contents and bile persisted for nine weeks, leading 
to malnutrition and the finding of a mobile mass in the right upper quadrant, 
which was soft and changing in size. One should think of a bowel obstruction 
first and other intra-abdominal lesions thereafter. The umbilical hernia, of 
course, was suspected but did not seem to contain bowel during the episodes. 
Partial obstruction was indicated by the frequent vomiting, the moderate dis- 
tension, and extra peristalsis, and the fact 1 hat feces were passed. The most 
important localizing finding was the bilious vomitus. Pyloric stenosis as a 
mile does not appear so soon ('•’ weeks; but could, of course; if any bile is 
present then it is minimal. This baby vomited much bile and usually this 
indicates obstruction below the ampulla of Valor. Distension is usually present 
and this was confirmed by tie- roentgenogram. The most common cause is 
congenital bands and this is a-- oeiated with failure of rotation from the left 
fetal po-ition to tie- right - id'-d po-ition of the normal full-term babv. TJ.suallv 
the hands are in variou- parts of the wnall intestines. Complete exploration to 
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cut bands and correction of the malrotation is not always as possible as some of 
the tests seem to indicate. The barium enema gave us much information. The 
barium meal localized the higher defect in the second or third portion, the part 
of the duodenum more commonly involved. Usually bands are found in other 
parts of the bowel, as we suspected. Nevertheless, exploration for any relief is 
to be done after attempts to correct dehydration, shock and anemia etc., are 
carried out. 

One might diagnose a high obstruction, without x-ray visualization, by the 
persistent vomiting of much bile and thus not hazard further obstruction due to 
retention of barium. AYe chanced barium in order to detect a more nearly true 
idea of abnormal conditions in the entire bowel. 

Dr. G. 0 . Dean (Professor of Surgery). — "With the peritoneal cavity ade- 
quatelv exposed through a long upper right rectus incision, it became evident 
that malrotation of the intestines was present. Upon superficial examination 
the condition appeared to be identical to one type of congenital malrotation 
described by Ladd and Gross. 4 In their cases there were malrotation of the 
intestines, volvulus of the gut on the mesentery, and a constricting congenital 
peritoneal band extending from the right upper abdomen across the duodenum 
to the region of the cecum and appendix, which lay high and more or less 
in the midline of the peritoneal cavity just beneath the stomach. 

Following the precepts of Ladd and Gross, all intestines were delivered 
through the incision. Then an exhaustive attempt was made to unwind the 
apparent volvulus, to dissect away the constricting peritoneal band, and to 
thereby relieve the duodenal obstruction and all obstructing mechanisms 
caused by volvulus, malrotation, or peritoneal bands. 

However, after a period of careful dissection and cutting of all con- 
stricting peritoneal bands and thorough attention to all possibilities of un- 
winding the apparent volvulus, it was revealed that an additional abnormality 
was present in this patient. The third portion of the duodenum was being 
constricted by two ligamentous-like peritoneal folds which extended into and 
were continuous with the mesentery of the small and large bowel. The 
duodenum appeared to be piercing the mesentery of the bowel. The presence 
of a large artery and vein in each of the ligamentous peritoneal folds further 
complicated the relief of the duodenal constriction. In other words, there 
were a large artery and vein in the fold which lay in front of the duodenum 
and also another large artery and vein lying in the fold behind the duodenum. 
These two large vessels were also observed to branch profusely in the 
mesentery and to serve as the combined blood supply for all the small bowel 
and most of the large bowel. Any effort to cut one or the other of the con- 
stricting peritoneal folds would have destroyed the blood supply to approxi- 
mately one-half of the intestinal tract. 

It was then found that additional dissection and tugging about the vessels 
at the root of the mesentery would give considerable relaxation in the con- 
stricting effect on the duodenum. Shortly thereafter, gas was observed to be 
passing freely from the distended duodenum info the upper jejunum. 



CLINICAL, CONFERENCE 


511 


Although it was evident that the constricting effect on the duodenum 
might easily recur as soon as postoperative adhesions formed or in the event 
that even slight torsion of the mesentery should ensue, a decision was made to 
consider the above operative procedures as adequate to relieve the obstruction. 
A gastrointestinal series eight days postoperatively showed some residual 
duodenal dilatation and slight barium retention in the stomach at the end of 
six hours. Another gastrointestinal series five months later revealed a per- 
sistent narrowing of the lumen in the distal portion of the duodenum, but no 
retention of barium after six hours. Eight months later the patient was seen 
with an upper respiratory tract infection and an associated diarrhea, hut she 
had no signs or symptoms of intestinal obstruction. 

Obviously, this patient may yet develop a recurrence of the constrictive 
mechanism at the distal end of the duodenum. If she does develop a recurrent 
duodenal obstruction, the treatment of choice will he side-to-side anastomosis 
between the third portion of the duodenum and a proximal loop of jejunum. 

Pei'haps the above anastomosis should have been done during the original 
operative procedure. At that time it was the surgeon’s impression that such 
an anastomosis might be indicated, but the additional time that would he 
required and the necessity for opening an obstructed loop of bowel were 
factors that motivated the surgeon to he more conservative. 

In regard to the "surgical indications," several conclusions can be drawn 
from this case. First, after such an anomaly begins to develop the later 
development of blood vessels, peritoneal bands, etc., will probably deviate still 
further from normal and the presence of such an anomaly precludes any 
certainty that it can he corrected by any routine or previously formalized 
surgical procedures. The surgeon is beset with the necessity of carefully and 
prodigiously dissecting and examining all involved structures before de- 
termining his complete operative procedure. Second, the long length of time 
consumed during the shocking exploratory procedures may prevent the safe 
consummation of some indicated corrective procedures. Third, contrary to 
1 he usual description of malrotation of the intestine, this case could not he 
completely relieved by derotation and the cutting of constricting bands. This 
was borne out in our experience with three similar eases, previously explored 
ami operated. Fourth, this and similar eases may require short-circuiting 
anastomosis between the duodenum and proximal jejunum. 
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Psychologic Aspects of Pediatrics 

EMOTIONAL DEPRIVATION IN INFANTS 

Harry Bakwix, M.D. 

New York, N. Y. 

U NTIL the early years of this century, when it was the custom to keep 
homeless infants in institutions for custodial care, the babies quickly with- 
ered and died. Whether all perished or only most of them depended prin- 
cipally on one factor: the duration of their stay in the institution. 

The high institutional mortality of infants was discussed at the annual 
meeting of the American Pediatric Society in 1915. Dr. Henry Chapin 1 re- 
ported on ten infant asylums located in different cities of the United States. 
In all but one institution every infant under 2 years of age died. Hamil 2 of 
Philadelphia, in discussing Chapin’s paper, said ironically: “I had the honor 
to be connected with an institution in this city in which the mortality among 
all the infants under one year of age, when admitted to the institution and 
retained there for any length of time, was 100 per cent. That is, no infant 
admitted under one year of age lived to be two years old.” Southworth, 3 speak- 
ing for conditions in New York City, said: ‘‘I can give an instance from an 
institution that no longer exists in which, on account of the very considerable 
mortality among the infants admitted, it was customary to enter the condition 
of every infant on the admission card as hopeless. That covered all subsequent 
happenings.” Knox 4 described a study which he had made in Baltimore. He 
followed 200 infants admitted to various institutions in the city. Of these almost 
90 per cent died within a year. The 10 per cent that lived, he said, did so, ap- 
parently, because, for some reason or other, the babies were taken from the 
institutions for short times and given into the care of foster parents or relatives. 

SYMPTOMATOLOGY 

Infants under 6 months of age who have been in an institution for some 
time present a well-defined picture. The outstanding features are listlessncss, 
emaciation and pallor, relative immobility, quietness, unresponsiveness to stim- 
uli like a smile or a coo, indifferent appetite, failure to gain weight properly 
despite the ingestion of diets which, in the home, are entirely adequate, fre- 
quent stools, poor sleep, an appearance of unhappiness, proneness to febrile 
episodes, absence of sucking habits. 

The hospitalized infant is thin and pale but the pallor is not always asso- 
ciated with a reduction in the hemoglobin. The facial expression is unhappy 
and gives an impression of misery. Muscle tone is poor and it is possible to 
extend the legs fully at the knees, contrasting in this way with normal young 
infants. There is no alteration in the deep reflexes. The infant shows no in- 

From the Department of Pediatrics, College of Medicine, New York University- — Bellevue 
Medical Center. 
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terest in his environment, lying quietly in bed, rarely crying and moving very 
little. Such movements as he makes are slow and deliberate, unlike the quick 
movements one expects at this age. Even respiration seems quieter than in 
normal infants. 

The appetite is indifferent and food is accepted without eagerness or inter- 
est, The weight may be stationary ; there may be loss or slow gain. The amount 
of food necessary to effect a weight gain is much greater than in the home. 
Nevertheless growth in height continues at a rate only slightly less than 
average. The stools are frequent and, in sharp contrast to the situation 
in the home, it is unusual for twenty-four hours to pass without an evacuation. 

Normal infants at 2 to 3 months of age smile and become animated in re- 
sponse to the smile or cooing voice of an attentive adult. Not so the baby who 
has been in a hospital for any length of time. Here it is difficult to elicit a 
smile in this way and repeated efforts are necessary. Sleep is light and fitful 
even at 3 and 4 months, resembling that of babies during the early weeks of 
life. Sucking habits are uncommon. 

Temperature elevations, sometimes associated with mild respiratory infec- 
tions. ofttimes without demonstrable cause, are frequent. We have observed 
babies who developed fever while in the hospital which persisted for months. 
We reported five infants in whom fever lasted for from three to eight months. 5 
The cause of the fever was investigated with every available laboratory test 
but nothing was found except an occasional red throat or running ear, infections 
which in the home last only a day or two. There was no response to chemo- 
therapy. In all instances the temperature fell to normal when the infants were 
discharged from the hospital and it remained normal thereafter. 

In severe eases the symptoms are intensified and the baby assumes the 
appearance of a wizened, toothless old man. The cheeks are sunken, although 
in some instances the sucking pads in the cheeks remain; the skin is loose and 
somewhat inelastic; the whitish pallor is striking and the general impression is 
one of great weakness and frailness. The respirations are slow and superficial 
and often sighing. 


PREDISPOSING FACTORS 

The duration of hospital stay preceding the appearance of symptoms varies 
considerably, some children showing definite changes within a few days after 
entry to the hospital, others remaining for weeks without becoming ill. Age 
is an important factor. We have never seen the clinical manifestations of emo- 
tional deprivation during the first two weeks of life which was the usual dura- 
tion of the stay for mothers and babies in obstetrical hospitals before the wav. 
I hough most babies who arc born in hospitals receive very little manipulation 
during this time they appear vigorous, they have lusty cries and good color, and 
they gain well. However, if a newborn hahv remains in the hospital, for one 
reason or another, after the first month he generally shows symptoms of hos- 
pitalism. 

As a rule, prematurely born infants, espceially Ihe small ones, are nn- 
a ffeeted by the rigid isolation practiced in the modern premature unit. Only 
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when they remain in the hospital for a long time and have outgrown their pre- 
maturity do they show the physical and behavioral manifestations generally 
associated with emotional deprivation. 

A possible predisposing factor is the nature of the illness for which the 
child enters the hospital. It lias seemed to us that children with diarrhea are 
more susceptible than others, possibly because this is a rather prolonged illness 
and one which, in itself, interferes severely with the baby’s nutrition. 

Another factor may be the amount, of emotional satisfaction which the 
child bad received before entry to the hospital. A certain number of babies, 
reared in the home, show the pallor, the quietness, and the motor retardation 
which are associated with emotional deprivation. Such babies are likely to be 
left to themselves in the hospital while the attractive, animated ones receive 
the affectionate attention and interest of the hospital personnel. 

Infants with gross cerebral damage are not affected by emotional depriva- 
tion. Of the several hundreds of such infants who have been admitted to 
Bellevue Hospital in the course of years we do not recall having seen a single 
one who showed the clinical picture described above. Instead, they sometimes 
develop hyperpyrexia and die within a few days after entering a hospital. This 
may take place in infants who at first appear to be in excellent nutritional con- 
dition. At home they have been eared for by attentive mothers who come to 
understand their peculiar behavior and who cater to them. In the hospital the 
nurses find the mannerisms of these children strange and unpredictable and 
unattractive. Feeding is especially difficult and consequently the food and 
especially the fluid intake is inadequate. In addition they may contract in- 
fections. Presumably the hyperpyrexia is a result of dehydration, infection, 
and a cerebral element (“cerebral fever”). 

The absence of symptoms in prematurely born infants, in newborn infants, 
and in infants with severe cerebral damage suggests that, though the clinical 
manifestations of this condition in early infancy arc principally physical, a 
certain amount of conscious cerebral functioning is necessary in order for in- 
jury to register itself. 

Pertain physical considerations may contribute to the speed with which 
babies deteriorate in hospitals. They are unable to indicate satisfactorily when 
they are hungry and when they have had too much, and it is hardly possible 
for the nurses to understand the idiosvncracies of the individual infant on 
short acquaintance. Moreover, the prevalent custom of prescribing food in 
hospitals lacks the flexibility which is possible in the home. Rigid orders for 
feeding are given and there is no mechanism in most hospitals whereby the 
infant can have more of his formula at one feeding when he is hungry and not 
so much at another when he is satisfied with less. Food refused at one feeding 
cannot be made up at another. 

The rapidity with which the symptoms of hospitalism begin to disappear 
when an afflicted baby is placed in a good home is amazing. It is convincing 
evidence of the ctiologic relation of the emotionally arid atmosphere of the 
hospital to the symptoms. The baby promptly becomes more animated and 
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responsive; fever, if present in the hospital, disappears in twenty-four to 
seventy-two hours; there is a gain in weight and an improvement m the color. 
A striking example was that of A.S., a boy 4 months old, who had been in the 
hospital for eight weeks because of diarrhea. The diarrhea ceased soon after 
entry but the child continued a downhill course despite all therapeutic efforts. 
At 4 months of age he weighed less than at birth and his condition was critical. 
His appearance was that of a pale, wrinkled old man. His breathing was so 
weak and superficial that it seemed as though he might stop breathing at any 
moment. When seen twenty-four hours after he had been at home he was 
cooing and smiling. Though no change had been made in his diet he started 
to gain promptly and by the end of the first year his weight was well within the 
normal range. He appeared to be in every way a normal child. 


ETIOLOGY OF HOSPITALISM 


The failure of babies to thrive in hospitals, referred to as “hospitalism,” 
lias been a matter of concern and speculation to the physician since babies were 
first confined in institutions. Por a long time the condition was considered to 
be due to poor nutrition and deaths were usually attributed to malnutrition or 
marasmus. However, when application of the newer knowledge of nutrition 
failed to solve the problem of hospitalism, interest shifted to infection as the 
cause of the difficulty and obscure deaths in hospitals were generally listed as 
due to nasopharyngitis and its complications. To guard against cross-infec- 
tions isolation methods were intensified. The wards for infants were parti- 
tioned off into separate little cubicles for each baby, and nurses and physicians 
were expected to scrub their hands and to wear gowns and masks before 
handling the babies. Parents were rigidly excluded except for one or two visit- 
ing hours each week. Elaborate and expensive boxes were devised, mechanically 
controlled, in which the babies could be cared for almost untouched by human 
hands. Manipulation of the babies was discouraged since handling increases the 
opportunity for bacterial exchange. 

For many years thoughtful pediatricians have suspected that the basis for 
hospitalism was in some vague way related to the infant’s psyche. Parrot, 0 
who was associated with several foundling institutions in France, concluded that 


hospitalism was due to lack of adequate stimulation. Czerny, 7 felt that monotony 
and staring at blank walls and ceilings were important factors. Kaupe 8 empha- 
sized the role of the mothers who could not be replaced by the most self- 
sacrificing nurses. The psychic and physical influence of the mother, he stated, 
was a very important weapon against hospitalism. A similar viewpoint was 
expressed by Pfaundler 0 who observed that when the mother or some sympa- 
thetic person took over the care of the child, severe damage did not take place 
Even when many infants were crowded together without special attention to 
asepsis, that is, under unfavorable environmental conditions, if they were taken 
care of by their mothers (as was the case in certain foundling 'institutes in 
Austria and Franco}, then hospitalism did not plav nearly so lar-m a part 
Uirk"' held that individual care, which represents a sort of psychic contact be 
tween child and nurse, is essential for some infants, and Fecr” believed tint 
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lack of psychic stimulation exercises a harmful effect on the vegetative func- 
tions. 

Brcnnemann, 12 recognizing the effect of absence of mothering, had a rule 
in his hospital that even- baby should be picked up, carried around, amused 
and “mothered” several times a day. An illuminating experience is related 
by Dr. Fritz Talbot 23 of Boston. During a visit to the Children's Clinic in 
Diisseldorf some forty years ago Talbot noticed a very fat old lady wandering 
about the ward with a very measly baby on her hip. He asked Schlossmann, 
the Director, who she was and he was told that, whenever they had a baby 
for whom they had done everything medically and were unsuccessful, they 
turned the baby over to old Anna and told her to take charge. Old Anna 
was always successful. 

Great credit is due to Dr. Henry Dwight Chapin’ of New York who was 
responsible for introducing into America the system of boarding out babies 
in homes instead of leaving them in institutions. He was keenly aware of the 
need of babies for individual care and affection. 

Some objective evidence of the deleterious effects of institutions on the 
infant’s psyche was presented by Durfee and Wolf in 1933. 14 Using Buehler’s 
tests, they compared the developmental quotients (D.Q.) of infants in various 
institutions and correlated their findings with the amount of maternal care 
which the infants received. They found that the groups of infants who had 
the advantage of maternal care were superior to those who did not, despite the 
fact that several of the institutions which restricted maternal attention were 
better equipped and staffed than the others. The observations of Durfee and 
Wolf have been confirmed and extended by the carefully controlled studies of 
Spitz.” 


PATHOGENESIS 

The way in which emotional deprivation i-egisters its effects on the child 
is largely speculative but certain rationalizations seem justifiable. According 
to Hapaport, 10 the emotional process may be initiated in two ways. It may be 
evoked by an incoming percept from the outside or it may originate from 
within as, for example, when one gets excited by a novel idea, planning a 
trip, an anxiety. The stimulus, whether external or internal, initiates an 
unconscious process which mobilizes unconscious instinctual energies. The dis- 
charge process has two components, one which is physiologic and behavioral, 
the “emotional expression”; the other which is psychologic, the “emotion felt.” 
These may occur simultaneously or they may succeed one another or either may 
occur alone. 

Since young babies obviously lack the mental power to initiate emotion- 
producing situations, they are entirely dependent on their sensations in this 
respect. For the same reason the component “emotion felt” is a minor element 
in the emotional process as compared with “emotional expression.” The physi- 
ologic and behavioral responses of the young babies to emotion-producing stim- 
uli are not unlike those observed at later ages. Looked at from the very reason- 
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able viewpoint presented by Rapaport, the question as to whether the emo- 
tional responses of the newborn infant can be designated as “fear,” “rage, 
etc., loses much of its point and the same is true for discussions regarding the 
ability of newborn infants to feel pleasure. 17 In a certain sense young infants 
may be expected to show purer emotional responses than later on since the 
pathways for instinctual behavior at this early age are probably wide open and 
not modified or blockecl bj r cultural conflicts. 

The senses— sight, hearing and equilibrium, taste, smell, the skin senses, the 
muscle senses, the internal sensations — are all functionally active at or shortly 
after birth. 18 For vision to be meaningful a certain amount of experience is 
necessary. Moreover, looking is an active process requiring a degree of motor 
control of the eye and head muscles which is attained only after several months. 
It is not until 4 weeks of age that the baby has progressed to the point where 
he will regard a dangling ring. 10 Only later, at 2 or 3 months of age does he 
begin to respond to a smiling face. This is not true, nearly to the same extent, 
of the other sensations. The newborn infant shows discriminating behavior 
toward sounds. He is disagreeably affected by a loud, abrupt noise and he 
seems pleased by a cooing voice. Sucking seems to give pleasure. Most im- 
portant to the young baby appear to be the skin sensations and the kinesthetic 
sense. Babies are readily soothed by patting and by warmth and they cry 
in response to painful stimuli and to cold. The quieting effect of keeping 
babies outdoors may well be due, in part, to the movement of air on the skin. 
That the kinesthetic sense is meaningful is indicated by the soothing effect of 
rocking and the disagreeable effect of abrupt change in position. 

Infants kept in hospitals are, as a rule, manipulated as little as possible. 
There are two reasons for this : inadequacy of personnel and the fear of trans- 
mitting infections. In general the more carefully run hospitals observe stricter 
“isolation technique” than do others. As a result the infants receive a mini- 
mum of sensory stimulation which is their only channel for initiating emotional 
response. It would appear that the physiologic components of the emotional 
process are essential for the physical well-being of the young infant and lack 
of emotional stimulation in early life registers its most profound effects in this 
sphere. 

Later on psychic effects become more apparent. At 8 to 12 weeks of age, 
as the role of vision enlarges, the infant normally responds to a smile with a 
smile of his own and a show of animation. This is not the case in infants who 
have spent some time in an institution. Under these circumstances repeated 
attempts are necessary before the baby will smile. Presumably psychologic 
neglect leads to a blunting of the reactivity of the senses to emotion-producing 
stimuli. Still later, more serious and probably longer enduring psychic effects 
lake place, as the infant begins to distinguish between the individuals in his 
environment and to establish relationships with them. 

It is difficult to explain on the basis of infection alone the prolonged febrile 
episodes in hospitals and the prompt reduction in fever which takes place when 
the infants are returned to their homes. 5 One would hardly expect that the 
effects of long continued infection would disappear so promptly and constantly. 
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In this relation an experience with two babies wlio were admitted to the 
hospital a number of years ago for custodial care is interesting. During tlieir 
first two or three months in the hospital these two babies had almost constant 
temperature elevations which were attributed to upper respirator}- infections. 
Then they both seemed to make an adjustment. They remained free of fever, 
they gained weight, and they looked healthy and happy. At the time this happy 
change was attributed to the development of an immunity to ward infections. 
However, in retrospect, a much better explanation can be found in the fact that 
these two babies had become the ward favorites and, as such, they were showered 
with attention and affection by the nurses. 

Fever of psychogenic origin has been described in a number of conditions . 10 
It may be a manifestation of hysteria, it may be induced by hypnosis, it may be 
associated with excitement and emotional tension in the absence of physical 
overactivitv. Its occurrence in emotionally deprived infants evades explanation 
at this time. 

REMOTE EFFECTS ON PERSONALITY 

It is not clear whether permanent damage to the psyche results if babies 
remain in an institution only during the first three or four months of life, but. 
thereafter the personality distortion which takes place is, apparently, severe 
and long-lasting. The personality defects which result from prolonged residence 
in an institution during infancy have been described by Lowrey , 21 Bender , 22 and 
Goldfarb . 23 

According to Bender 22 behavior remains infantile, the child using such 
babyish devices as screaming, kicking, and temper tantrums, in response to frus- 
tration. The motor activity is often senseless and poorly patterned. The chil- 
dren are constantly seeking attention. Their relationships lack warmth and 
they readily shift their attentions from one person to another. They are unable 
to identify in their relationships to other people. 

Language development is defective and later on the defect concerns itself 
with conceptualization and social concepts. At all levels behavior is impulsive, 
diffusely unpatterned and unmodified by motivation, discipline, punishment, or 
insight therapy. There is an inability to enter into and form normal relation- 
ships. According to Levy 24 lack of normal emotional response is the outstand- 
ing personality defect in the emotionally deprived child. 

ANIMAL STUDIES 

The ill-effects of isolation are by no means limited to the human infant. 
Throughout the animal world, from the minute microorganisms to the mammals, 
it seems to be a rule that there is safety in numbers. The deleterious influence 
of overcrowdin'; has overshadowed appreciation of the protective action of com- 
panionship . 25 

Mice grow poorly when bred in solitude. Chickens raised in solitary con- 
finement develop neurotic behavior. Colon bacilli fail to grow on agar contain- 
ing gentian violet if singly inoculated on it. Only when thirty or more bacteria 
are used does steady and regular growth occur under these conditions. Decent 
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studies liave shown a similar protective action of numbers of bacteria in their 
behavior toward media containing streptomycin. 

The devices which groups use to protect themselves are varied. They have 
been studied by Allee and his co-workers and are summarized in his book on the 
Social Life of Animals. 20 Certain flat worms (Procerodes) die promptly when 
a few are placed in fresh water. With larger groups, however, the survival rate 
is much longer owing to the fact that the few who die give off calcium which 
exerts a protective action on the group. Goldfish, placed in a silver solution, 
protect themselves by giving off a substance which precipitates the silver. 
Grouped Daphnia (water fleas) survive longer than single ones when placed in 
an alkaline solution by excreting carbon dioxide which neutralizes the alkali. 
Some animals protect themselves in groups by reducing oxygen requirements. 
In mice the protective action of numbers seems to reside principally in better 
maintenance of temperature and the consequent conservation of energy and 
growth. An additional factor is that miee with injuries about the head can only 
receive treatment by licking from another individual. Isolated mice with such 
lesions are quickly cured by their nest mates when they are grouped. 

TREATMENT 

In 1941, when the thesis that the failure of babies to thrive in hospitals is 
due to emotional deprivation was presented before the American Pediatric 
Society, 20 babies were no longer dying in large numbers in institutions, as had 
previously been the case. The reason was that most institutions had closed their 
doors and were boarding their babies out in private homes instead. The prob- 
lem of institutional mortality had not been solved; it had been by-passed. The 
clinical picture of hospitalization, however, was still frequently seen in general 
hospitals when babies, for one reason or another, were retained in the wards over 
an extended period; and in the few remaining custodial institutions. 

While preparing this report it seemed appropriate to again examine emo- 
tionally deprived infants to see whether any clinical features had been over- 
looked. With this thought in mind I visited, together with Dr. Joseph Di Leo, 
a large foundling hospital which houses some 250 children, more than one-half 
of whom arc under one year of age. I was unable to find a single baby who 
showed the clinical features which have come to be associated with emotional 
deprivation in young infants. The babies showed the motor activity and the 
rendy response to a smile which were so rarely seen in hospitalized babies only 
a few years ago. The principal reason for this favorable change is the large 
corps of women volunteers who devote the major part of their time in the hos- 
pital to manipulating and playing with the babies. 

During the last few years a wholesome change has taken place in the 
attitude toward the hospital care of infants in the direction of a general re- 
laxation of the rules governing asepsis. In most institutions nurses and in- 
terns are encouraged to pick up and cany infants, and many hospitals have 
volunteers whose principal task it is to play with the babies. This policy has 
been carried out actively on the Children’s Medical Services at Bellevue’ Hos- 
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pital for the past twenty year’s. In addition it has been the custom to assign 
infants who are doing poorly or who seem unhappy to particular interns for 
“tender loving care.” This device has been well received in most instances and 
it lias often proved as beneficial for the intern as for the baby. 

An important measure for preventing hospitalism is the presence of the 
mother. Where it is necessary to keep a child in the hospital for any length 
of time as for example, in the case of subdural hematoma, the mother is invited 
to remain with her baby all day, if possible, and to minister to his wants. This 
has worked very well. The mother, instead of being a hindrance, relieves the 
nurses of the care of one patient and she often helps out in the care of other 
babies. 

Contrary to what might have been expected the free manipulation of babies 
and the presence of parents in the ward has not increased the incidence of in- 
fections among the babies. Indeed, there has been a decrease in cross-infections. 
Since 1930, when an active campaign directed toward satisfying the psychologic 
needs of babies in the infant's ward at Bellevue Hospital was instituted, the 
case fatality for infants under one year fell steadily from 30 to 35 per cent to 
less than 10 per cent in 193S where it has remained ever since. It is interesting 
to note that most of the fall in mortality had taken place before the introduction 
of the chemotherapeutic and antibiotic agents. 

Relevant at this point is the experience at the Bassam Clinic, a surgical 
hospital in New Zealand, where it has been the custom to admit the mothers 
along with their babies requiring operations, e.g., harelip and cleft palate. 27 
Each mother and child is provided with a small bed-sitting room where the 
mother can look after her child exactly as though she were at home. She has 
the companionship of other mothers in neighboring rooms and she can enjoy 
the garden where the babies take the air in their carriages. Surgical dressings 
are done aseptically, generally under light anesthesia to reduce emotional shock. 
The mother does all the routine work for the baby such as feeding, dressing, 
changing diapers, thereby saving much time for the nurses. The clinic has been 
running for five veal’s and during that time there has not been a single case of 
cross-infection, local or general, and not a single slough or case of dehiscence. 

SUMMARY 

1. The failure of infants to thrive in institutions is due to emotional dep- 
rivation. 

2. In young infants emotional reactions arise principally, if not entirely, 
in response to sensory stimuli. These stimuli set in motion processes that ap- 
pear to be essential for the child's well-being. 

3. To offset the adverse effects of residence in an institution, babies who 
require hospital care should receive manipulation, attention and affection. 
Whenever possible, the mother should he at the baby’s bedside during the 
greater part, of the day. 

4. There is no reason to believe that more handling of the baby and the 
presence of the mother increase the incidence of infections; indeed, the evidence 
would indicate the reverse. 
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Comments on Current Literature 


CHEMOPROPHYLAXIS WITH CHLORAMPHENICOL 
(CHLOROMYCETIN) IN SCRUB TYPHUS 
(TSUTSUGAMUSHI DISEASE) 

R APID developments within the past two years concerning the remarkable 
therapeutic effectiveness of Chloromycetin have borne out Smadel’s 
original prediction that this antibiotic would prove of considerable value in 
the treatment of rickettsial and viral infections. Experimental studies in mice 
and in embryonated eggs demonstrated the effectiveness of Chloromycetin 
against the rickettsiae of scrub typhus, epidemic and murine typhus, Rocky 
Mountain spotted fever, rickettsialpox and two strains of psittacosis virus. 
Administration of the drug to normal volunteers 1 who received maximum 
single or repeated oral doses showed that the toxicity was minimal. Oppor- 
tunity for clinical trials in the field presented itself in the treatment of five 
patients with epidemic typhus . 2 The same oral doses which had been admin- 
istered to human volunteers were used, and improvement was observed in all 
five patients with fall in pulse rate and body temperature and with no notice- 
able toxic effects. Subsequent opportunity for more extensive therapeutic 
test 3 was afforded in cooperation with the Malaya Institute of Medical Re- 
search during an outbreak of scrub typhus at Ivuala Lumpur. 

Continued reports of the striking effect of Chloromycetin on the clinical 
course of epidemic and murine typhus, scrub typhus, Rocky Mountain spotted 
fever, of diseases caused by some of the larger viruses, and of some bacterial 
infections have re-emphasized the importance of this antibiotic substance. 
The apparent Jack of toxicity, the ease of administration by the oral route, 
the beneficial effect even when administered relatively late in the disease, and 
the broad coverage of therapeutic effectiveness are outstanding features. 

Chloromycetin, obtained originally from strains of Streptomyccs vcnezuclae 
which were isolated from soil and compost , 4 has been synthesized , 5 and the 
synthetic product has been called chloramphenicol. Careful comparative 
studies 0 of the effectiveness of the two forms of the drug and preliminary 
clinical trials with the synthetic form indicated no essential differences. The 
same low level of toxicity holds true apparently for the synthetic form of 
Chloromycetin. 

Following these demonstrations of the effectiveness and minimal toxicity 
of chloramphenicol, it was suggested by Smadel that this synthetic form of 
chloromvcetin, which is available in larger quantities, might prove of con- 
siderable prophylactic value. For example, in rickettsial diseases such as 
scrub typhus for which thus far vaccines have not been satisfactory, admin- 
istration of the drug in large doses over relatively long periods might prevent 
the development of clinical disease in exposed persons. If seemed possible 
that exposed individuals protected by this means during the critical period 
of invasion might experience subcliuieal infection or develop a mild form of 
the disease, thereby acquiring immunity without the risk of serious rickettsial 
infection. 

For some time Smadel and his co-workers T have been carrying on epi- 
demiologic studies of scrub typhus in hyperendemic areas near Kuala Lumpur, 
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Malaya In tliis connection opportunity lor field tests of the prophylactic 
value of chloramphenicol was afforded. 8 Human volunteers were exposed m 
hyperendemic areas. One group of volunteers received chloramphenicol and a 
corresponding group received a placebo oi calcium lactate. Botli groups of volun- 
teers were checked daily for evidence of mites of the body and for signs of illness. 
During the three-week period when the drug was administered, and for eight to 
ten days after the last dose, Chloromycetin suppressed clinical evidence of infec- 
tion! Following cessation of therapy, however, infection rates in persons “pro- 
tected” by Chloromycetin were essentially the same as those in persons who had 
received the placebo. With the exception of prolonged incubation period and 
lower incidence of eschar formation, the disease in members of the prophylactic 
group was indistinguishable from that in the untreated group. 

Laboratory studies in mice carried on simultaneously with the studies in 
human volunteers showed that viable riekettsiae could be recovered regularly 
from the tissues of infected mice even when the animals were maintained for 
three months on daily doses of drug sufficient to prevent the development of 
clinical signs of the disease. Withdrawal of therapy resulted in infection in 
these treated mice, and reduction of fatalities was accomplished only by con- 
tinuing the drug for at least twelve days following clinical onset. The exper- 
imental studies in animals indicated likewise that “massive inoculations of 
rickettsial organisms may break through the protective chemoprophylactic or 
chemotherapeutic effect of the drug. ’ ’ 

The investigations in Malaya are being continued in an effort to under- 
stand more completely the process of immunity in this infection, and in the 
hope of working out an adequate prophylactic regime. Should such a pro- 
cedure prove practicable and of general application, the prophylactic im- 
plications would be of great significance in other rickettsial infections as 
well as in scrub typhus. 

Russell J. Blattner. 
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108: 160, 194S. 
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News and Notes 


The University of Minnesota announces a continuation course in Pediatric Roent- 
genology on Oct. 31 to Xov. 5. 1040. The course, which will be presented at the Center 
for Continuation Study, is intended for radiologists nnd pediatricians. The material to be 
presented will include the basic medical sciences, clinical medicine, and diagnostic roent- 
genology, as it pertains to general and special problems in the field of childhood diseases. 

Visiting physicians who will participate as members of the faculty for the course will 
include Dr. John CaiTey, Babies Hospital, Columbia University Medical Center; Dr. Edward 
B. D. Neuliauser, Children’s Hospital, Boston; Dr. Edith Potter, University of Chicago; and 
Dr. Frederic N. Silverman, Children’s Hospital, Cincinnati. 

A postgraduate course on the Problems of Newborn Infants, Premature and Pull Term, 
sponsored by the University of Colorado School of Medicine and the Colorado State 
Department of Health, will be given at the University of Colorado Medical Center, Denver, 
Colo., Nov. 2, 3, 4, and 5, 3949. The guest lecturer is William L. Bradford, M.D., Associate 
Professor of Pediatrics, University of Rochester School of Medicine, Rochester, N. Y. In- 
quiries should be directed to Director, Graduate and Postgraduate Medical Education, Univer- 
sity of Colorado School of Medicine, Denver, Colo. 

Aided by a grant from the National Foundation for Infantile Paralysis, the University 
of Colorado Medical Center is offering a series of postgraduate courses on poliomyelitis. 
The courses are open to physicians who arc graduates of medical schools approved by 
the American Medical Association and who reside in states nest of the Mississippi. On the 
calendar for the school year 1949-1930, three one-week courses are scheduled: Nov. 7 to 11, 
inclusive, 1949; March 33 to IS, inclusive, 1950; May 22 to 27, inclusive, 3950. 


Dr. Stuart S. Stevenson, formerly assistant professor of child health at Harvard Uni- 
versity, has been appointed research professor of pediatrics at Children’s Hospital of Pitts- 
burgh and the University of Pittsburgh School of Medicine effective Sept. 3, 1949. 

Dr. Alex J. Steigman is currently serving as full-time Consultant in Clinical Epidemiology 
for The National Foundation for Infantile Paralysis, Inc. Dr. Stcigman’s temporary de- 
parture from pediatrics will be for the purpose of field work in early diagnosis, management 
and epidemiologic investigations of poliomyelitis. 

Dr. James F. Bosnia of Minneapolis, assistant professor of pediatrics at University of 
Minnesota, has become associated with the medical staff of Elizabeth Kenny Institute in 
Minneapolis. 

Dr. Robert II. .VI uav has been appointed associate professor of pediatrics at the 
Stanford University School of Medicine. 


Dr. John W. Amesse of Denver died Aug. 21, 1949. Dr, Amcsse was one of the pioneer 
pediatricians in Colorado nnd was emeritus professor of clinical pediatries at the University 
of Colorado. Ho had always been active in the A. M. A. where he was a member of the house 
of delegates for many years and vice president in 1943-1944. 

Dr. Catherine S. Amntruda of New Haven died Sept. 1, 1949. She had been associated 
with the Yale Clinic of Child Development for a number of years, nnd, in collaboration with 
Dr. Arnold Gesell, wns the author of a number of important books on child development. 
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Book Reviews 


Clinical Endocrinology. Lawrence Martin, M.D., and Martin Hynes, M.D., Philadelphia, 

1949, The Blakiston Company, 207 pages. 

This book has the format of the usual “Synopsis,” yet the two Cantabrigians have 
produced a work more critical and better documented than most books of this type. Each 
endocrine gland, excepting the pancreas, is discussed briefly from the standpoints of anatomy, 
physiology, interrelationships with other endocrines, and assay of active principles, with the 
bulk of the space devoted to the clinical features of dysfunction both diagnostic and 
therapeutic. References are given at the end of each chapter and a general index is pro- 
vided. The style is good. 

Much of the recent work on the adrenal is missing, and the discussions of the thymus 
and of childhood obesity seem inadequate. Although the book is well suited to the general 
practitioner, the availability in current texts of more complete discussions of the endocrine 
problems of childhood render it less useful to the pediatrician. 

Fokbes. 

Prenatal Care. Publication No. 4 of Children's Bureau, Washington, D. C., 1949, Govern- 
ment Printing Office, 76 pages. 

This is a completely rewritten edition of the pamphlet, “Prenatal Care,” of which 
more than 9 million copies have been distributed since the flrst edition in 1933. The rewritten 
text takes cognizance of the changes in obstetrical care and our knowledge of pregnancy 
that have taken place in recent years. Most striking is the change from home to hospital 
delivery and the gradual disappearance of the midwife. The text is clear and well written 
for lay reading, and the material has been carefully checked and criticized by competent 
medical advisers. Throughout, the need for competent medical supervision is stressed during 
the prenatal period. 

A Miniature Textbook of Feeblemindedness. Leo Ivanner, M.D., New York, 1949, Child 
Care Publications, Child Care Monographs No. 1, 33 pages. Price $1.25. 

This is a stimulating monograph which deserves wide reading by the pediatrician, who, 
tlvc chances arc, first has to face the question and problems of feeblemindedness in a child. 
Dr. Kanncr discusses the inadequacy of grouping cases on the basis of organic determinants 
or on the degree of retardation ns disclosed by mental tests, or into primary and secondary 
amentia, and proposes a pragmatic grouping into three divisions: absolute feeblemindedness, 
relative feeblemindedness, and apparent feeblemindedness or pseudofeeblcmindedness. This 
classification, in a sense, parallels the tendency of modern psychiatry to get away from the 
rigid Kraepclin classification of psychoses into specific categories, and to consider the psychot- 
ic as an individual, following the influence of Freud and Meyer. The grouping proposed by 
Kanncr would pay less attention to causes and types and look toward the study of feeble- 
mindedness from the practical standpoint of individual, educational, communal, and medical 
possibilities. In the study of the individual child Ivanner feels that six determinants must be 
evaluated: genetic, cultural, material, physical, educational, and emotional. On the basis of 
these six factors, a personal profile of the individual case is obtained. The importance of each 
determinant is discussed and illustrated from the author’s experience. To the reviewer, not 
a psychiatrist but a pediatrician, who, over the years, has had to face many times the prob- 
lem of feeblemindedness in practice and consultation, Dr. Kanncr 's monograph comes as a 
practical and common-sense ray of light in what has been a dark, dismal, and pathetic field. 

B. S. V. 



Editor’s Column 


RECOMMENDATIONS FOR THE CONTROL OF POLIOMYELITIS 

T HERE is no disease more upsetting to a community, to health officers, and 
to practicing physicians than poliomyelitis. This derives from the fact 
that little exact knowledge exists of how it is contracted and spread, and as 
a result it is difficult to give satisfactory advice on how to prevent its develop- 
ment in the individual or spread in the community. 

As poliomyelitis has become more widespread and common in recent years, 
with an increasing tendency to assume epidemic proportions, some of the 
foolish practices that developed in the earlier epidemics have been stopped. 
"We recall how in the epidemic of 1910 in New York some small “upstate” 
communities stationed police officers on the highways as they entered the 
village and stopped each automobile. If they carried children an officer was 
placed on the running board of the car and the driver forced to pass through 
the town without stopping. Other measures as the closing and opening of 
schools, theaters, and swimming pools are still matters of acrimonious dis- 
cussion in many communities, and health officers become the target of panicky 
citizens on the one hand, and of those whose economic interests are involved 
on the other. 

Last June the National Foundation for Infantile Paralysis called a group 
of nationally recognized workers in the field of poliomyelitis and in public 
health to a conference in Ann Arbor to discuss the subject of poliomyelitis 
control. Recently they have issued a memorandum on “Recommended Prac- 
tices for the Control of Poliomyelitis. No one will disagree with their find- 
ings that there is much “confusion.” and that “many existing regulations 
require practices that are not only ineffective . . . and unwarranted by facts, 
but also create problems for patients and families.” Based on the present 
limited knowledge of the disease and its epidemiology, the conference has 
made certain recommendations, among which the following may be singled 
out as attempting to answer some of the more perplexing questions that are 
frequently raised : 

Control . — There arc no preventive measures. Isolation should be for one 
week from the date of onset, or duration of fever, if longer. Quarantine is of 
no proved value. 

Epidemic .1 Itasurcs . — Isolation of all children with fever should be made 
pending diagnosis. Postponement of elective nose or throat operations or denial 
extractions. Avoidance of excessive physical strain. Avoidance of unneces- 
sary travel and visiting. 

•Complete copies of the recommendations of the conference from which these excerpt** 
have been selected may be obtained from the National Foundation for Infantile Paralysis, 
J20 Broadway, New Tprk 3, N. Y. 
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Schools . — Public and private schools should not he closed during an out- 
break, nor their opening delayed, except schools to which children are trans- 
ported in busses from widely separated areas may be delayed in opening, and 
hoarding schools should be delayed in opening if in an area where there is an 

outbreak of poliomyelitis. # 

SutiMiter Gamps may be opened if no outbreak exists in tlic area, but cu- 
then should not be admitted from an area where an outbreak exists. When a 
case develops in a camp new children should not be admitted, but children in the 
camp should be retained for fourteen days after the last contact with the case. 

Places of Recreation and Amusement, as fairs, circuses, theaters, and swim- 
ming pools, should not be closed by health officers, but the attendance of children 
at such places should he discouraged. 

While these recommendations refleet the paucity of knowledge regarding 
the spread and control of poliomyelitis, their formulation by the conference 
gives the physician and health officer something '‘authoritative” to fall back 
on when his opinion is asked, or a decision has to.be reached when poliomyelitis 
appears in the community. 


THE ABRAHAM JACOBI MEMORIAL FUND 

M ANY pediatricians are unfamiliar with the Jacobi Memorial Fund which 
was established over twenty-five years ago by the Section on Pediatrics 
of the American Medical Association and named in honor of the "Father of 
American Pediatries.” The fund was the idea of the late Dr. Frank Neff of 
Kansas City, and its establishment was in large part due to his personal work 
and efforts. He served as custodian of the fund until his death, when he was 
succeeded by Dr. Hugh Dwyer. The fund is administered by the executive 
committee of the section and the custodian. The chief purpose of the fund 
when it was established was to pay the expenses of distinguished guest speakers 
at the section meetings. Among the guests in the early years of the fund were 
Findlay of England, Krasnagorski of Russia, Dorter of Holland, Finklestein 
of Germany, and Wallgren of Sweden. The trustees were also empowered to 
use the fund for pediatric purposes of national interest. Thus grants were made 
to landscape the Abraham Jacobi Memorial Park at Bolton Landing on Lake 
George, to aid in the expense of publication of the Czerny Festschrift by The 
Journal or Pediatrics in 1933, and for a supplement to the American Journal 
of Diseases of Children on endocrine conditions. The last grant made was a 
contribution to the expenses of the Fifth International Pediatric Congress in 
L'UA in fulfillment of a pledge made a number of years earlier for a planned 
meeting of the Congress which was postponed on account of Avar. 

From 1923 to 1936 many pediatricians made an annual contribution to the 
fund, and those contributing five dollers or more received hound copies of the 
Transactions of the Section until the section publications were discontinued bv 
the American Medical Association. For some reason or other the section officers 
m recent yearn have made little use of the fund which now amounts to around 
five thousand dollars, although no solicitations have been made and no contribu 
Uons received since 1936. 
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According to the minutes of the meeting of the section in Atlantic City 
last June, the suggestion was made that the balance remaining in the fund be 
turned over to a library in Chicago for the support of a pediatric division. The 
section unanimously voted down the suggestion. This action was correct as this 
disposition is not in keeping with the purposes of the contributions made by 
pediatricians throughout the entire country. On the other hand, it was good 
that attention was brought to the fund remaining idle in a bank for a number 
of years. If the section officers feel, as they seemingly have in recent years, that 
guest speakers are no longer desirable, the fund might well be gradually dis- 
posed of in grants for pediatric matters of national interest. If this is not 
feasible and it is found best to terminate the fund completely, we have one 
suggestion for consideration by the trustees. Abraham Jacobi, in whose memory 
the fund is named, many years ago gave from his own money to start a Jacobi 
Library Fund at the New York Academy of Medicine. The Academy was un- 
doubtedly his closest professional interest, and for many years he was most 
active as president and trustee. The turning over of the Jacobi Fund of the 
section to the fund he himself started would be a solution satisfactory, we are 
sure, to all past contributors. However, we still feel there are a number of worth- 
while things of national pediatric interest that might be aided by grants in the 
coming years, and it is best, as the section voted in June, not to make a final 
disposition of the fund at present. 

COOPERATION IN RESEARCH 

A N example of the value of interdepartmental research was the award of 
the “Silver Medal” at the scientific exhibit of the recent A.M.A. session 
at Atlantic City to a group from the Washington University Medical School for 
their exhibit on “Angiography in Congenital Heart Disease.” The recipients 
were Drs. Moore and Scott of the department of roentgenology, Dr. Burford 
of the surgical staff, and Dr. Carson of the pediatric staff. The first publications 
of this interdepartmental group appeared in the November and December issues 
of The Journal of Pedutrics of last year. Modern medicine has become so 
complex that not only has teamwork become necessary in practice, but, so far as 
clinical medicine is concerned, in research. Such interdepartmental teamwork, 
of which this is a striking example, is taking place in many of our medical schools 
and shows what can be accomplished by cooperation. 




Will you 
Open the Door, 

Doctor? 

Qome day soon a Pet Milk Company rep- 
j fff resentative ■will ask for a few minutes of 

- your time. When he comes to your office we 
hope that you will "open the door.” We 
think he has a worth-while message. Other- 
wise he doesn’t ask for your valuable time. 

He has nothing to sell. Service to the physician 
is his primary objective. Here are some of 
the things he is trained to do: 

Answer your questions about Pet Milk 
and its role in infant feeding. 

Provide, for ready reference, reprints 
of scientific articles reporting clinical and 
laboratory studies in the field of infant 
nutrition. 

Supply time-saving services which sim- 
plify formula writing, prescription of 
solid foods, weaning, etc. 

Furnish booklets for distribution by the 
physician to mothers, containing in- 
structions on formula preparation and 
other phases of baby care, thus saving 
the doctor valuable time. 

The next time a Pet Milk representative 
comes to your office, we hope you will see 
him. He will not waste your time. He will 
discuss milk, not medicine. We believe that 
you will be pleased that you “opened the 
door” to him. 


PET MILK COMPANY, 1437-J Arcade Bldg., 
St. Louis 1, Missouri 


Pet Milk, the original evaporated milk, is 
always safe, always uniformly nutritious, 
always easy to digest — and economical, 
costing less generally than ordinary milk. 
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Hematinic with B Complex 



1 

Mulfi-Befa Liquid 30 cc. 

> 

Mol-lron Liquid q.s 240 cc. 


Sig.: Two teaspoonfuls in water after meals 
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Sedative with B Complex 

Multi-Beta Liquid 30 cc. 

Elixir Phenobarbifal q.s 120 cc. 

Sig.: One teaspoonful t.i.d. 




Fortified Appetizer 

Multi-Beta Liquid ) 

> aa 

Tincture Nux Vomica • • • ) 

Sig.: 20 drops in water before meals 


. 1 5 cc. 


An excellent prescription vehicle . . . White’s Multi-Beta Liquid 
provides generous amounts of the B vitamins in small dosage volume. 

One teaspoonful daily of White’s Multi-Beta Liquid provides 
full adult supplementation; five drops daily raises the 
average infant intake of all clinically important 
vitamin B factors to a nutritionally safe range. 

White’s Multi-Beta Liquid is a notably stable, non-alcoholic, 
pleasant tasting liquid. Freely soluble in milk mixtures and 
orange juice. Palatable when taken directly. 


White Laboratories, Inc., Pharmaceutical Manufacturers, Newark 7, N. J- 



Multi-purpose Vitamin B Complex Source 



“One nervous woman 



can give rise 
to more diverse, 
undiagnosed and 
undiagnosable 



complaints 
than a whole 
pathological ward.’ 

Hardmg, T.S.: M. Rec. 160:198, 1947 


For the many patients, especially women, 
who complain of nervous tension throughout 
the day and wakefulness during the night, 
Eskaphen B Elixir is an ideal preparation. 

Eskaphen B Elixir provides both the calming action 
of phenobarbital (]4 gr. per 5 cc.) and the 
tone-restoring effect of thiamine (5 mg. per 5 cc.). 


Eskaphen B Elixir 



The delightfully palatable combination 
phenobarbital and thiamine. 


Smith, Kline & French Laboratories, Philadelphia 


Blood" Booster 
for Small fry! 


When little patients are held in the 
debilitating thralldom of a 
nutritional hypochromic anemia, 
let Bironex Syrup ‘Robins’ provide quick 
and pleasant-to-take restitution 
of hemoglobin and appetite! 

Uniquely effective — it contains thiamine 
hydrochloride sufficient to increase 
the intestinal absorption rate, 
as well as the easily assimilated 
ferrous salt of iron — in a non-alcoholic 
syrup. Administration problems, 
particularly over long periods, 
are greatly simplified by Bironex’s 
pleasing syrupy taste, and the fact 
that it mixes readily with other 
foods and medications. 



A. H. ROBINS COMPANY, INC. 
RICHMOND 20, VIRGINIA 



For convenience in prescribing, 
SOLTABS has been adopted as the new line name for 
C.S.C. Soluble Tablets including Crystalline Penicillin 
G Potassium. When you use the name Soltabs on your 
penicillin prescription you are assured of your patients’ 
receiving the finest in penicillin soluble tablets. 

Soltabs penicillin are widely used in pediatrics for 
oral administration of penicillin dissolved in the milk 
formula or in water. Also applicable in aerosol in- 
halation therapy where they greatly simplify dosage 
calculation and preparation of solutions for adminis- 
tration. 

Soltabs Crystalline Penicillin G Potassium-C.S.C. 
arc supplied in boxes of 24 tablets, each containing 
50,000 units or 100,000 units per tablet, each tablet 
individually sealed in foil. 


CS.C 

A DIVISION Of COMMERCIAL SOLVENTS CORPORATION 
1/ EAST «3ND STREET, NEW YORK 17, NEW YORK 
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For nearly half a century £dui3ttls has been c^perating with the 
medical profession in making shoes scientifically designed for the 
child's healthy foot development. 

These years of experience stand behind each pair of £duiards shoes 
— for babies or teensters, regular or corrective styles. 

May we send you further information? 
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Shoes for Children 


314-22 North 12th St., Philo. 7, Po. 


Builder of Bone 


Neo-Calglucon Syrup— high calcium 
content— complete solution facilitating 
absorption — invitingly flavored. 

Each tablespoonful of NEO-CALGLUCON SYRUP 
(Brand of Calcium Gluconogalactogluconate) is 
equivalent to 4 Gm. of calcium gluconate 
(360 mg. of calcium). 

READILY ABSORBABLE CALCIUM FOR- 

1. Primary calcium deficiencies 

2. Supplementary calcium in 
pregnancy and lactation 

3. Treatment of parathyroid 



deficiency and hyperthyroidism. 

Neo-Calglucon Syrup 

SUPPLIED: Bottles of 3 f). or., 8 11. or. and 1 qt. £5 


SANDOZ PHARMACEUTICALS 

Otrtjicn ct Sandoc Chemical tJTorLi, Inc. 
NEYT YORK U, N. V. • CH1CACO 6. ILL. • SAN FRANCISCO 8, CAL- 
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be sure your hospital sustains 

PREMATURE LIFE WITH THE HUMIDICRIB 


Castle Humidicrib automatically 
maintains humidity and temperature 
at the levels prescribed for the pre- 
mature infant’s individual condition. 

It brings new help to the premature 
center by providing actual humidity 
in addition to temperature, precisely 
controlled. Both controls are selective 
and can be set at any desired point 
above room temperature, indepen- 
dently of each other. 

For full details and case histories 
write for the free Humidicrib book- 
let. Wilmot Castle Co , 1268 Uni- 
versity Avenue, Rochester 7. N. Y. 
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"In varying degrees, all artificial bulk sub- 
stances may pack and wad the bowel .” 1 On 
the contrary. Mineral Oil produces no delete- 
rious effect, does not create vitamin deficiency, 
and probobly interferes in no way wilh nutrition 
when prescribed in the dose of Vi ounce before 
retiring . 2 

ZYMENOL, a colloidal emulsion of Mineral Oil 
with Brewers Yeast, is the product of choice for 
effective bowel management from pediatrics to 
geriatrics. Pleasant-lasting . . . safe . . . non- 
habit forming., does not contain irritant 
drugs, chemicals or bulking agents. 

I Brown. P W Med Clin N Am 33 957 963. 1949 
2. Boclui, H l Gojlro enlerology Philadelphia. W. B 
Sounder* Co, 1944, Vol 2, p 527 


AN CMULSION WITH SPfWfSJ YCAST 


FOR EFFECTIVE BOWEL MANAGEMENT 


OTIS E. GlIDDEN & CO., INC. 


EVANSTON, ILLINOIS 
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ANTI-AMMONIACAL 
WAVA. FOR NIGHT DIAPERS 


r A I M T I AC M T== THE WATER-MISCIBLE ANTI- 
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DEFIES DETECTION 


Now, you may include DITEX 
Diet Chocolate Bars in the diet of 
diabetic children. They look and 
taste like regular chocolate bars, 
yet — they’re made without sugar or 
saccharin. Youngsters will love this 
taste treat which gives happy relief 
from a restricted diet. Plain choco- 
late or chocolate with almonds. 

Frit lanplt sent on request Also 
literature on cookies, mints. Jellies, 

Jelly bars and chocolate flasored 
drink Address 

DITEX FOODS 

918 Armitage Ave. Chicago 14 , III. 
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- AT HOME! 




WIDELY DOCUMENTED 


W Fhrntmmfutltml Dlvlilii 

HOMEMAKERS’ PRODUCTS CORPORATION 

380 5* cend Av*nu*, New York 10, N. Y 
35-48 Celtdonta Rood, Toraeta TO Canada 

t*nd r*e wrrKoct cost Et*rotyr* end »or«plei of DIAMRENE TebWti 
end 0>n**n*rtf to •I’m no** cows* cf d»ap*f rath (cn-monaa d*mct ttj) end c* 
an atf unct tr*ctTk*m end d*odorcrt let th* ud* effect* cf Incontinence. 


MAIL THIS COUPON TODAY 
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FORMULA & STERILIZER 

Miniature hospital outfit for home use Includes all 
accessories for preparing babj’s formula at home 
Sterilizes bottles nipples, caps and formula utensils 
at one time Sterilizes formula. Scientifically de- 
signed to safeguard babies against feeding infec- 
tion and malnutrition Two models — 8D (non-elec- 
tric) — (electric). 

Approied by Medical & Nursing Professions 
Demonstrated to Mothers in Hospitals 

Literature on request 

SANIT-ALL PRODUCTS CORPORATION 

GREENWICH,, OHIO 

Also Bottle Warmers — Yursrrs — Vaporisers 
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t in a few small drops 


Adequate amounts of ALL essential vitamins 
for the average infant . . . 

Water miscible . . . 

Non-alcoholic . . . 

Vitamin D chemically identical 
to that of cod liver oil . . . 

Inexpensive . . . 

Very palatable. , 

Multi-Vi Drops / 
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Formula: 


Each 0.6 cc. contains: 


Vitamin A 
Vitamin Di 


Thiammo Hydrochloride 
Riboflavin 

PyndoJtino Hydrochloride 
Sodium Pantothenato 
Nicottnamido 
Aacorbic Actd 


SOOOUSP units 
1000 U S P units 


1 0 milligram 

0 4 milligram 

1 0 milligram 
2 0 milligrams 

10 0 milligrams 
50 0 milligrams 




Bottles of 10 cc. and 30 cc. 
(with calibrated droppers). 


Multi-VI Drops 

"" L ” W,OIiOS - InC ' Manufacturers. N„. rk 7 “* , 
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I ong ago, he’d planned the year, the day, the 
j hour of his retirement. 

But now, a year beyond that date, his desk is 
still open . . . the weekday trout still in the brook. 

What happened? Unexpected expenses . . . 
Nickie starting college ... the last of Mom’s hos- 
pital bills. He never really figured it out. But the 
happy day he planned was no longer in sight. 

A lot of years are getting away from a lot of 
people . . . because they don’t have a plan which 
helps them save money regularly. But there are 
people who are making the most of the years, by 
investment in United States Savings Bonds. 

It’s an easy, automatic way of insuring a finan- 
cial future, thanks to two simple, automatic 
plans: 

T. The Payroll Savings Plan, at the firm 
where you are employed. You get a bond just 
as often as you like. 

2. If not on a payroll, join the Bond-A- 
Month'Plan at your bank. 

Don’t let another year— another moment— escape 
you. Sign up today. 

OAnBk, Mmfy U m& mmfy- 

ULS. # oruk- 

Contributed b) this magazine in 
□ B co-operation i» ith the Magazine Pub- 
VvOy hshers of America as a public sen ice . 
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constipation 

without 

catharsis 
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THE ARUNGTON 
CHEMICAL COMPANY 


l. acidophilus in refined mineral oil jelly, chocolate 
flavored— restores normal intestinal flora and normal 
colonic function without griping, flatulence, diarrheic 
movements— gently lubricates without leakage. Jars 
containing 6 02. 


YONKERS 1, NEW YORK 



Self-Starters 

are Scientific Shoes 
for Normal Feet! 



Unless a child requires corrective footwear, the less his "start to six” 
shoes inhibit foot freedom . . , and the more they permit and encourage 
completely natural growth and development of 
bones and muscles . . . the better they are. 

Such shoes arc Self-Starters, for they are 
scientifically designed to combine perfect fit 
with complete flexibility and full moc- 
casin toe-room. Learn why so many 
pediatricians approve of them. Write 
for descriptive literature and name of 
the nearest experienced fitter. 




THE CARPENTER SHOE CO., INC, 
161 Carina Street 
Roshejter 8, New York 
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Five-fold attack against 

Middle Ear Disease External Ear Disease 



1. Antibacterial — local infection effectively attacked by 
high concentration of sulfa-urea. 1,2 

2. Debl’iding — infection site rapidly cleansed — odors re- 
duced, and waste material removed. 

3. AlialgeSIC — pain and itching relieved by chlorobutanol. 

4-. Fungicidal — inhibits common fungous contaminants. 

5. Hygroscopic — absorbs excess moisture, acts as decon- 
gestant. 

White's Otomidc is a stable solution of 5% Sulfanilamide, 10% 
Carbamide (Urea) and 3% Anhydrous Chlorobutanol in gly- 
cerin of high hygroscopic activity. Supplied in dropper bottles 
of Yl fluid ounce (15 cc.) 


t WUZ& OTOMIDE 

Topical Otologic Chemotherapy 

\\ U1TV. l.AUOItATORlES. INC. Pharmaceutical Manufacturers, Newark 7, N. J. 

1. UoMrr, II. G., and Mar Kay. F.. M.: Mil. Surf. 90:309-518 (Mat) 1912. 

2. UoMrr, H. r... and MarKa>, II. M.: Surfrry 13 : 6T7-682 (M*>) 1913. 
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Supplements the sun... 

removes the shadow of RICKETS 

Rickets may be found in apparently healthy and well nourished infants 
due to an insufficient intake of vitamin D plus inadequate exposure to ultraviolet rays. 

It is now generally accepted that a vitamin D supplement should be given regularly 
not only to infants but to older children and adolescents. Mead's Oleum Percomorphum 
With Other Fish Liver Oils and Viosterol is useful for this purpose. 


Mead’s Oleum Percomorphum 

1. Is a highl) potentf source of natural uta- 
nuns A and D 

2. May be gi\cn in drop doses that arc easily 
administered and well tolerated, and is sup- 
plied in capsule form also 

3. Has a background of sixteen years of suc- 
cessful clinical use. 

tPoteno 60 000 U S P units of sttamm A ami 8*0 0 
U S P units of sitamin D per irram Each drop sup- 
plies 1250 units of Mtamin A and ISO units of Mtamm 
D each capsule 5000 units of \iiamm A and 700 units 
of wtamin D 

Supplied in 10 cc and 50 cc bottles, and in bottles 
of 50 and 250 capsules 
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a dietary dilemma 


Problem: When casein or other animal protein 
sensitivity renders all natural or processed milks* 
contraindicated in the pediatric dietary, because 
of eczematous, gastro-intcstinal or other reactions, 
how can allergy he avoided and proper 
infant nutrition still be maintained? 

Solution: Replace milk with Mull-Soy, the liquid 
hypoallergenic soy food— completely free of offending 
animal proteins. Mull-Soy is a biologically complete 
vegetable source of all essential amino acids, and 
closely approximates ts hole cow’s milk in 
fat, protein, carbohydrate, and mineral content 
when diluted 1:1 with water. It is quickly prepared, 
palatable, easily digested and well-tolerated— equally 
desirable for infants, children or adults. 

*Goai'j rulk end processed cows * rxilk hare enmodified casein / colors . 
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